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. PREFACE 


PURPOSE 


This manual contains information necessary to maintain the single capstan, 25 
inches per second magnetic tape transports. For transport models and charac- 
teristics refer to table below. The level of related information is such that 


previous knowledge of transports with the listed characteristics is required. 


TRANSPORT CHARACTERISTICS 


: Speed Recording ato, Density 
Model (ips) - Mode | _(bpi) Track 
A\ 25 DM —-g00/1600 9 
LA 25 NRZI 800 9 
A, .28t—t™ —ONRZI 209/556/800 | 7 


RELATED PUBLICATIONS 


Magnetic Tape Transport Service Training Manual, Publication No. 49756300 


Magnetic Tape Transport Parts Identification Manual, Publication No. 49756500 


Magnetic Tape Transport Interface Manual, Publication No. 49756600 (NCR) 
Magnetic Tape Transport Interface Manual, Publication No. 49756700 (CDC) 


SPECIAL NOTES 


Information in 1 this ene is aouifeabic only to the Siete capstan, 25 inches 


per second models of this series transport, 
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SECTION I 


- INSTALLATION AND CHECKOUT 


Pd 


INSTALLATION AND.CHECKOUT 


Tai, GENERAL 


This section provides information pertinent to site requirements, instal- 
lation, checkout, and repacking of Models AdthruD tape transports. 
(Figure 1-1). 


ear 


1-2, SITE REQUIREMENTS 


1-2.1 POWER 
Input power requirement is 115 volts, 50 and’ 60 Hz. Power consumption 
is as follows: 7 

Loaded - 400 watts 


Motion - 600 watts 


1-2.2 WEIGHT 


The. maximum hinged weight of the transport is 100 pounds. 


1-2,3 TEMPERATURE AND HUMIDITY | | 
| “The operating temperature, limited by the media, is 60° F to 90° F. The 
non-operating temperature is minus 30° F to 150° F with a maximum 


gradient of 20° F per hours. 


The operating humidity, limited by the media, is 30 to 80%. The non- 
operating humdity is 5 to 95% without condensation. | : | 


1-2.4 ALTITUDE 


The maximum altitude is 8000 feet operating, and 40, 000 feet non-operating 
An optional high altitude kit is available for operation between 8000 and 
12, 000 feet. . 


-1-2.5 GROUNDING 


Grounding is at the option of the user. Grounding lugs are provided at the 


rear of the tape deck. 
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Figure 1-1. 


© 


1-2.6 SPACE REQUIREMENTS 3 is 


The transport is designed for installation in an EIA standard 19-inch rack. 


All parts of the transport are accessible through the front of the rack via 


the hinged deck. Figures 1-2 and 1-3 show the transport dimensions, 


mounting and center of gravity for the tapé deck. 


. 1-2.7 COOLING REQUIREMENTS 


The enclosure of the transport must be designed to provide ambient tem- 
perature of 10°F maximum above the requirements stated in paragraph 
ia 1-2.3, 


— 1-2.8 INTERFACE REQUIREMENTS 


- "The transport operates in conjunction with a Tape Control Unit (TCU), re- 
ferred to as the controller. Input/Output (I/O) control and data lines pro- 
vide the interface connections. See Figure 1-2 for line allocation. 

r All I/O line signals are digital in nature. Voltage and logic levels are as 


follows: 


Transmitter: 


Logic 1 (TRUE) = 0.0 to 0.4 volts 
LogicO (FALSE) = Dependent. on external circuit 


Receiver: 


Logic 1(TRUE) = 0.0 to 0.8 volts 
Logic 0 (FALSE) = 2.4 to 5.5 volts 


The two I/O connectors are a part of the logic chassis printed wiring 
board (U1J1 and U1J2). Each contain 28 pins arranged in 2 rows (A and B) 


- _ of 14 pins each. Pins Al and Al4 are used for connector keying. 


The I/O cables must be twisted pair, or equivalent, with a characteristic 
impedance of 95 ohms. The total cable length between connectors must 

not exceed 20 feet. The transports may be connected to the controller in 
either daisy-chain or radial hookup. The maximum number of transports 


in a daisy-chain is four. 
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Figure 1-2, Installation 
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Figure 1-3. Equipment Outline 
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CONTROLLER TRANSPORT 


Weite Permit (WRP) 
Rewinding (RWS) 
Tdchometer (TAC) 
Forword (FWD) 

~ Reverse (REV) 
Rewind {RWO) 
Ground (GND) 
Not Ready (NR) 
Unit 3 Select (US3) 
Unit 2 Select (US2) 
Unit 1 Select (USI) 
Unit O Select (USO) 


NRZI Status (NST) 
NRZI Request (NRQ) 
— Speed Option (SOP) 
On-Line (ONL) 
Ready (ROY) 
Beginning Of Tape (BOT) 
End Of Tape (EOT) 
Motion Reply (MR) - 
Mode Option t (MOPI) 
Mode-Option 2 (MOP2) 
File Protect (FP) 


Read 2° (RO) 
Read 2! (RI) 
Read 22 (R2) 
Read 2° (R3) 
Read 2% (R4) 
Read 2° (R5) 
Ground ——————— 
Read 2 (RG) * 
Reod 2? (R7) 

- Read P (RP) 
Read Low Threshold (ROL) 


7 


on 


— Set. Write (SW) 

Write Current On (WCON) — 
Write Data 2° (WO) 
Write Octa 2! (WI) 
Write Dato 2% (w2) 
Write Dota 2> (W3) 
Write Doto 24 (W4) 
Write Oote2> (W5) 
Write Oata2® (w6) = 
Write Dota2’ (W7)% 

——— Write Dota P (WP) 


%9-TRACK ONLY 


Figure 1-4. Interface Lines 
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1-3, INSTALLATION 


1-3.1 HANDLING 


a» 


When fully assembled and packaged the tape transport reflects a tendency 
toward top-front heaviness; observe proper, precautions when moving (one 


man on each side of unit). 


WARNING 
Unit weights in excess of a hundred 
pounds. A two-man lift operation 
must be employed to prevent personal 
injury. . 
1-3.2 UNPACKING 


The following step procedure should be followed in conjunction with Figure 


1-5 for uncrating and preparing unit for on-line operation. 
a. Cut tape down the middle of container and open covers. 
b.. Remove manual and package containing transport mounting hardware. 


c. Remove top frame cushion, 


d. Remove hold-down carton by lifting straight up. i. 
e. Remove unit from container by the following procedure: 
1. One man on each side of unit. 


2. Utilizing the metal braces that secure unit to plywood panel, lift 


straight up out of container. 


CAUTION 


Do not use any components in unit 
when lifting. Severe damage to unit 
could result. 


f. Inspect unit to ensure removal of all packing material. 


g. Perform Initial Visual Inspection per Table 1-1. 


h. Remove power supply and two support brackets, (Translator board 


attached to power supply, if used. ) 
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i. Remove eight bolts that secure unit to shipping support. 


je All shipping material should be stored for possible reshipment of tape 


transport. 


é 


Table 1-1. INITIAL VISUAL INSPECTION 


ITEM ‘CHECK AND DESIRED CONDITION 

Hinged Deck and Access Painted surface unmarred, no structural damage, 
Door open and close is smooth and positive. 
Switch-Lights Intact and marking legible. ? 


(Operator sia 
Tape Path 7 No visible obstructions in tape feed path and tape 
| guides clean. No visible deformity to tape path 
components - all hardware firmly attached to 
tape deck. ; 


Head Mounting Assembly Electrical terminations properly connected. No 
| visible damage to read/write heads. 


Capstan Wheel ........... : Clean - free to rotate, no tendency to bind by in- 
serting screwdriver into slotted shaft. Inspect 
for excessive surface wear/deterioration of elas- 

- tomeric surface, gashes and scratches on capstan, 
_ and oxide accumulation. 


Printed Circuit Cards Check chassis for visible evidence of damage - 
check all cards for proper seating. Check for 
full card compliment. | 


Plastic/Glass Enclosures Check relative transparency, glass/plastic not 
n a chipped, smoked, or cracked. 
Cabling/ Wiring Check for viewable continuity, badly crimped or. 


broken leads or exposed conductors. Insulation 
Sleeving correctly positioned. Connector pins 
not broken, bent, or shorted. 


Pneumatics Connections Hose and tubing connections properly routed - 
| | no visible evidence of leaks. 


Fuses , : ' Fuse elements not open - fuses properly seated 
within holders. 


Chassis Ground . Unit is properly grounded. 
' Backplane | Pins not broken, bent, or shorted, No foreign 
material caught in the pins. 
ay, Fiber Optics Not broken or loose. 
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1-3.3 MOUNTING | _ a 


Item number in parentheses are reference in Figure 2-3, 


- 


gt Perform the following: 


Ae 


Ce. 


e. 


Mount power supply (Item 83) in cabinet, as indicated in Figure 1-2, 
with four 1/4 - 20 x 0.625 inch screws, flat washers, lockwashers 


and hex nuts. 


Mount stay track (Item 93) to power supply support bracket (Item 84), _ 


as indicated in Figure 2-3, with two 6-32 x 0.1875 inch screws, 


Mount bottom hinge (Item 87), as. indicated in Figure 1-2, to rack with 
two 1/4 - 20 x 1.25 inch screws, flat washers, lockwashers and hex 


nuts. 


Mount pad bracket (Item 104), as indicated in Figure 1-2 and 1-6, to 
rack with two 1/4 - 20 x 1.25 inch screws, flat washers, lockwashers 


and hex nuts. 


Mount hold down stop (Item 92), as indicated in Figure 1-6, to rack 
with two 1/4 - 20 x 0.625 inch screws, flat washers, lockwashers 
and hex nuts. 


| Mount tape deck to hinge halves by the following step procedure: 


WARNING 


A two man mounting operation must 
by employed to prevent personal injury. 


1, Mount tape deck to bottom hinge (Item 85). 


2. Insert top hinge (Item 86) into deck hinge (Item 85) and mount 


top hinge (Item 86), as indicated in Figure 1-6, to rack with 
two 1/4 - 20 x 1/25 inch screws, flat washers, lockwashers 


and hex nuts. 


NOTE 


When the unit is installed and the deck 

is swung open, the assembly is top heavy. 
Ensure that cabinet has proper ballast to 
compensate for center of gravity. 


bey ASRS SSE rh a See om Hie RN 


h. Mount stay bracket (Item 94), as indicated in Figure 2-3, to tape 
deck, utilizing two 1/4-20 x 0.5 inch screws that were used to 


rN > mount the lower R.H. shipping support. 


He Position stay rod (Item 95), as indicated in Figure 2-3, by the fol- 


lowing step procedure: 


1. Insert a nylon washer (Item 96) onto the end of stay rod (long 


end). 
2. Insert stay rod (long end with nylon washer) through stay brac- 
ket, and insert stay rod (short end) into stay track (Item 93). 
3. Secure stay rod with a retainer ring (Item 97). 


je Mount pad (Item 105), as indicated in Figures 1-2 and 1-6, to pad 
bracket (Item 104) with two 6-32 x 0.375 inch screws. Use shims 


as necessary (Items 99 and 100) to support tape deck weight. 
k. Connect connectors P1 of cables W1, W2 and WS. 


1. Connéct ground strap between ground terminal El in power supply 


and the quick connect terminal (Item 108) in the upper R.H. corner 


on back of tape deck. 


CAUTION 


This ground strap must be connected 
to ensure complete electrical safety 
ground. aed 


m. Remove shield (Item 58) and nylon channel (Item 59) by removing two 
4-40 x 0.25 inch screws. Depending on unit electrical configuration, 
50 or 60 hertz, add a jumper to the pneumatics regulator board 4940. 
(Add a jumper to R3 for 60 hertz and R14 for 50 hertz.) Replace 


Shield and rubber channel. 


CAUTION 


One end of this jumper is equipped with 
a locking type socket. To remove the 
jumper from the pin, slightly lift the 
spring clip and remove socket from pin. 


oo n. If translator board is installed, refer. to Interface Equipment Manual 
‘=. . (See Preface) for cable connection. If translator board is not installe< 
cable connections C1E1 and C1iE2 serve no function and are to be dis- 


regarded. | 
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o. At location XA1 Electronics Cage Assembly, ,ensure that a jumper 


6 is placed between pin 16A and the appropriate pin for unit number 
selection. ; 
-Unit No. 0 pin 17A — Unit No. 2 pin 19A 
Unit No. 1 pin18A ‘Unit No.’ 3 pin 20A 
NOTE 


One end of this jumper is equipped 
with a locking type socket. To re- 
move the jumper from the backplane 
pin, slightly lift the spring clip and 
remove socket from the pin. 


p. When using the translator board, the unit must be wired for the 
optional stop mode. This is accomplished by a jumper between 
pins 18B and 14B at location XA4 of the Electronic Cage Assembly 
(supplied with interface kit). 


CAUTION | 


One end of this jumper is’ equipped 
with a locking type socket. To re- 
move the jumper from the backplane . 

pin, slightly lift the spring clip and 
remove socket from the pin. 


1-3.4 POWER-UP AND CHECKOUT 


Following satisfactory completion of the Initial Visual Inspection, the 
unit is ready for power-up and checkout. Connect the primary ac cable 
to a compatible outlet. Consult Table 2-1 for appropriate tools and test 


equipment, and perform procedures indicated in step a. 


a, Perform the following tests from the following Minimum Performanc- 


Standards Test, Table 2-4. 


NOTE 


Verify that the 50/60 Hz jumper is 
correctly installed on the Pneuma- 
tics Regulator Printed Circuit. Board. 


1. Vacuum Check 
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2. Tape Tracking 


EX 3. Start Time ar 
iy 4. Stop Time 
| 5. Gains 


6. Read Skews: 
7. Write Skews 
8. Loop .Column Fiber Optics Check 


BS Bow os — 9. EOT/BOT Fiber Optics 
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Hinge Assembly 


503 


C) 


Relief Bracket Assembly 


Figure 1-6. 


Hinge and Relief Bracket Assemblies (Typical) 
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_ MAINTENANCE 


GENERAL 


This section contains information necessary to maintain Models /Xtheu 
tape transports. Covered in this section are: maintenance aids, 


preventive maintenance, troubleshooting, and corrective maintenance. 


MAINTENANCE AIDS 


SPECIAL TOOLS AND TEST EQUIPMENT 


The. recommended special tools and test equipment, for maintenance of 
the tape transport, are listed in Table 2-1. Each required tool is indi- 
cated by an asterisk (*), Table 2-1 is in two parts. Part I lists tools 
peculiar to the transport and Part II lists common or commercially avail- 


able tools. Only those tools listed in Part I are illustrated in Figure 2-1. 


MATERIALS 


Isoproply alcohol (99% pure) is the only recommended cleaning solvent. 


Other solvents may cause damage to plastic or other parts. There are 


no lubricants. required. 


MAINTENANCE PANEL 


No maintenance panel is required for the tape transport. A Forward- 
Reverse switch is provided on the Control Logic board. at location XA2 
in the logic chassis. This switch permits tape movement in the forward 


or reverse direction. 
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Table 2-1. RECOMMENDED S( IAL TOOLS AND TEST EQUIPMENT C 


NAME 

Reel Hub Alignment Tool 
Capstan Motor Alignment 
Pin-Alignment, Tape 
Card Extender 

P.C. Card Puller 


Write Current Test Cable 
Write Head Terminator 


Resistor, Variable (25 ohms, 
+ 10%, 5W) 


Capstan Installation Tool 


Amplitude Tape 


Skew Tape (Master Tape) 


Vacuum Gauge (30 inches of water) 


Connector-Tube to Female Pipe 
(0. 025-inch pipe thread) 


Tee Fitting (0. 025-inch) 
Tubing (3-feet 0. 250-inch-I. D. ) 


Back-Plane Pin Replacement Kit 
consists of: ; 
Insulator Puller . 
Contact Extraction Tool 
Contact Insertion Tool 


Repair Contacts (Qty. 300) 
Repair Insulators (Qty. 24) 
Repair I/O Posts (Qty. 100) 
5/32 Allen Wrench 
Necessary Instructions 
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PART I 


PART NUMBER 


86731200 
86731800 
86731400 
59516400 
86732000 


86733400 
86733500 
86734700 


86739300 


PART Ir 


64215200 


64216000 
93108003 


94694303 © 


95854000 


94692105 
86732300 


Seating Blade (Used for installing new insulator) 
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FUNCTION 


Used in reel hub alignments. 

Used in capstan motor alignment. © 
Used in capstan alignment. 

Used in troubleshooting logic boards. 


Used to remove logic boards from 
electronics cage assembly. 


Used in write head current test. - 
As indicated. 
Fiber optics lamp test. 


Used in capstan replacement. 


_- Used to adjust read recovery ampli- | 


tude and reference level. 
Used to adjust read skews. 
Used to adjust vacuum 


Used in vacuum adjustment.. 


Used in vacuum adjustment. 
Used in vacuum adjustment. 


As indicated. 


; Table 2-1. RECOMMENDED SPECIAL TOOLS AND TEST EQUIPMENT (Cont'd) ~ 
: - PART II (Cont'd) 

3 ITEM NAME PART NUMBER FUNCTION © 

J q Wire Wrap Gun 42210851 As indicated. 

E r Bit-Wire Wrap (30 awg) 12210636 Used with wire wrap gun. 
a o* Sleeve-Wire Wrap (26-30awg) 95825202 Used with wire wrap gun. 
; t ‘Unwrap Tool (Dual End, 95825206 As indicated. 

£ 30 awg) | ’ . | . 

3 u Extractor 95825015 Connector repair. 

: Vv Extractor 95825104 Connector repair. 

‘ w Insertion 95825103 Connector repair. 

: x Crimping Tool 95825100 Connector repair. 

3 y Crimping Tool (20-30 awg) 95825002 ‘Connector repair. 

3 Z Crimping Tool (14-18 awg) 95825005 Connector repair. 

4 aa Crimping Tool (16-20 awg) (86732403 - Connector repair. 

Q ab Extractor 86732402 Connector repair. 

4 ac Crimping Tool (24-28 awg) 86732401 Connector repair. 

: ad Positioner - Male 95825101 Connector repair. 

4 ae Extractor 95825016 Connector repair. 

| NOTE: 

4 Asterisk (*) indicates required tool. 

4 

a 

4 

4 ; 
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Special Tools and Test Equipment 


Figure 2-1. 
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',° PREVENTIVE MAINTENANCE eae 


‘1 ACTIVITIES AND OBJECTIVES - P/M 


Preventive Maintenance incorporates those inspections and/or proced-. 
ures, scheduled on a continuing basis, that are performed to eliminate 
undesirable conditions before operational degradation or total equipment 
failure can occur; e.g., dirt accumulation, excessive component wear 
or borderline adjustment/alignment. The P/M subsection is therefore 
a guide that establishes the manufacturers recommended activity sched- 
ule and includes specific Sieanine: periodic component replacement and 
other procedures that are preventive in nature. Specific performance 
tests are scheduled to ascertain that the equipment is operating within 
acceptable margins and to identify corrective adjustments. Adherence 
to the P/M schedule should preempt most marginal problems and mater- 
ially reduce equipment down time. Where a defective component or a 
misadjustment/ alignment is exposed through a P/M activity, the appro- 

_ priate remedial action will be referenced through Corrective Maintenance 

or) subsection. 


2 PREVENTIVE MAINTENANCE INDEX 


Table 2-2 lists and schedules the manufacturer's P/M activity recom- 
mendations. As arule of interpretation, it is understood that 8-hour 

activities are automatically a prerequisite of 2500-hour activities, etc. 
The hours are designated as operating hours. Operating hours are de- 
fined as power on/tape loaded. Remove all power prior to performing 


activity. 


Included as the final entry in the maintenance section is a comprehensive 


Minimum Performance Standards Test (MPST). 


The Level columns of Table 2-2 are designated, for scheduling purposes, 
as: | 
Level l------+---+------- -8 hours 


Level 2------- =e - er eee 2500 hours 
- ee tre eee ee ee em ee 5000 hours 


) 
ce 
oO 
< 
oO 
— 
(ce) 
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LEVEL 

1 2 

x 

x 

x 

x 
x 
x 
x 
x 
x 

2-3,.3 


Table 2-2. PREVENTIVE MAINTENANCE INDEX 


a 


3 7 er REFERENCE 


Brush clean tape path area. Para. 2-3. 4a 


Wipe clean head area and loop glass Para. 2-3, 4b 
columns. 


Wipe clean tape tachs and capstan. Para. 2-3. 4b 


Inspect tape path components for dam- Para. 2-3.4c 
age or oxide build-up. 


‘Diagnostic Run (Optional). 
Replace blower. ‘Para. 2-5.2 


Clean tape path. Wipe, vacuum, inspect Para. 2-3.4 
for wear and/or damage. Clean File Hub 
O rings with isopropyl alcohol. 


Verify Performance: Table 2-4 
a. Vacuum level . | . 

b. Tape tracking 

c. File hub torque 

d. Start-stop distance 

e. Rewind speed 

f. Power supply voltages 

g. Skew and gains 


Check fiber optics. Table 2-4 


| Diagnostic Run. 


x _ Replace Capstan Para. 2-5,2 


xX Replace light bulbs in control panel and Para. 2-5.2 


fiber optics. 


PREVENTIVE MAINTENANCE PROCEDURES 


When performing any cleaning procedure, a penlight, or equivalent, 
should be used to closely inspect any grooves, such as those around the 
EOT/BOT sensor. When inspecting any surfaces for nicks, scratches, 
or excessive wear, a magnifying glass should be used. Isopropyl! alcohol 
(99%) is the only recommended cleaning solvent. Other solvents may 


cause damage to plastic or other parts. 


NE Ee Et eee te ae 8 
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PROCEDURE 


The following procedures are used to inspect and clean the transport. 


a. Using a brush moistened with isopropyl alcohol (99% pure), clean the 


following areas: 


4. 


Tape cleaner - Ensure all dirt particles are removed from the 


grooves. 
Loop column phototransistors - Remove all oxide build-up. 


Tape guide spring loaded flanges - Push back flange and brush 
clean. Remove all oxide build-up around flange and stainless 


steel post. 


EOT/BOT sensors - Brush clean grooves around sensors to 


remove all oxide build-up. 


Using a lint-free cloth (Kimwipe) moistened with isopropyl alcohol 


(99% pure), clean the following areas: 


1. 


Read/Write and Erase heads - Wipe clean head surfaces. 


Tape guides and tape cleaner - Wipe clean to remove dirt part- 


icles. Use brush to loosen particles if necessary. 
Loop column glass ~- Wipe clean... 

Tape tachs ~ Wipe clean. 

EOT/BOT prism - Wipe clean, 


Capstan - While holding moistened cloth against capstan tape 
contact surface, insert screwdriver into slot on end of capstan 


shaft and rotate through several revolutions. 
Loop Column Bed - Wipe clean. 


CAUTION 


Do not touch the outside diameter (tape 
contact surface) of the capstan with fin- 
gers. Use screwdriver in capstan shaft 
slot to rotate capstan. Use soft lint free 
wiper when handling capstan. 


Using a penlight, or equivalent, and magnifying glass, inspect the 


following areas for oxide build-up or damage: 


Le 


Tape path - Check head surfaces, guide post and flanges for 


scratches, burrs, etc., and any oxide build-up. 
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2. Tape tachs - Ensure free rotation without noise. 
3. Loop columns - Tape on loop columns is not peeling. 


4. Reelflanges - Tape does not rub against reel flanges. 


-d. Use vacuum cleaner with brush attachments to remove dust/dust ac- 


cumulation from tape path area. Exercise care to prevent damage or 


misalignment of components, 


TROUBLESHOOTING | 


Troubleshooting aids incorporated in this manual include a Troubleshooting 


Guide (Figure 2-2), a Minimum Performance Standards Test (Table 2-4), 


and a Card Placement Chart (Table 4-1). 


The Minimum Performance Standards Test, Table 2-4, incorporates 

all electrical tests and adjustments and includes a Trouble Reference 
column with appropriate entries or cross-reference to the Troubleshoot- 
ing Guide. The Minimum Performance Standards Test procedure, fol- 
lowed in the listed sequence, should permit isolation of difficult marginal | 
conditions and provide for the restoration of an overhauled unit to full 


operating status. 


CORRECTIVE MAINTENANCE 


ACTIVITIES AND OBJECTIVES - C/M 


Corrective Maintenance incorporates component removal, disassembly 
and replacement procedures, and all mechanical/electrical alignments 


and adjustments. A Minimum Performance Standards Test (MPST) is 


included as the final entry of this subsection (See Table 2-4). 
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POWER INDICATOR 
"ILLUMINATED 2 


FUSE(S) OPEN ? 


REPLACE FUSE . 


DEFECTIVE 
POWER SWITCH ? 


REPLACE SWITCH 


CABLE WI DISCONNECTED 
OR DEFECTIVE ? 


CONNECT /REPAIR 


FIBER OPTICS AND 
FILE PROTECT 
INDICATOR ILLUMINATED ? 


CHECK /REPAIR/REPLACE 
POWER SUPPLY OR HARNESS 


POWER-UP FAILURE 


Figure 922. Troubleshooting Guide (Sheet 1) 


THREAD 
TAPE 


PRESS 
LOAD/REWIND 
SWITCH 


HAS TAPE FORMED : 
CORRECTLY IN LOOP ) 
COLUMNS ? | 


PNEUMATICS ON ? 


CHECK/REPLACE !N ORDER— LOAD 
REWIND SWITCH, PNEUMATICS REGULATOR 
BOARD,PNEUMATICS MOTOR, CONTROL 
LOGIC BOARD 


REELS MOVE ? 


CHECK/REPLACE IN ORDER-PA. FUSES, 
CONTROL LOGIC BOARD,REEL LOGIC BOARD, 
+40V PS., RA. BOARD(S), MOTOR(S) 


UNIT FAULTED ? 


CHECK/REPLACE IN ORDER-FIBER 
OPTICS, CONTROL LOGIC BOARD, 

REEL LOGIC BOARD,P.A.BOARD(S), 
VACUUM SPECIFICATION, VACUUM SENSOR 


LOAD FAILURE (SHEET 1) 


‘Figure 2-2, Troubleshooting Guide (Sheet 2) 
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SEARCH BOT ? 


CHECK/REPLACE IN ORDER-CONTROL 
LOGIC BOARD,CAPSTAN LOGIC BOARD, 
PA. BOARD(S) , FUSE(S) , MOTOR(S) 


STOPS AT BOT ? 


CHECK/REPLACE IN ORDER — BOT 


MARKER,EOT/BOT SENSORS, 
REEL LOGIC BOARD,CONTROL LOGIC 
BOARD 


LOAD FAILURE (SHEET 2) 
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Ce 
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Figure 2-2, Troubleshooting Guide (Sheet 3) 
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REWIND FAILURE 


PRESS 
CLEAR SWITCH 


PRESS 
LOAD /REWIND 
SWITCH 


CAPSTAN MOVES 
IN REVERSE 
DIRECTION? 


REPLACE LOAD/REWIND 


SWITCH AND/OR 
CONTROL LOGIC 


CAPSTAN MOVES 


BOARD 


IN 


REVERSE BUT REMAINS 


AT 25 Ips? 


CHECK/REPLACE 
CONTROL LOGIC 
BOARD 


FAULTS: ? 


CHECK/REPLACE 
CONTROL LOGIC 
BOARD, REEL 
LOGIC BOARD, 
CAPSTAN MOTOR 
TACH 


Figure 2-2. Troubleshooting Guide (Sheet 4) 
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UNLOAD FAILURE (SHEET 1) 


PRESS 
CLEAR SWITCH 


PRESS 
UNLOAD SWITCH 


REWIND 
TO BOT? 


CHECK/REPLACE- UNLOAD SWITCH 


AND/OR CONTROL LOGIC BOARD 
ENTER REWIND 

FLOW CHART 

OVERSHOOTS BOT 


AND EXECUTES A STOP ? 


FAULTS AT BOT ? 


CHECK/REPLACE- CONTROL LOGIC 
BOARD, CAPSTAN LOGIC BOARD 


REWINDS OFF END OF TAPE ? 


CHECK FOR BOT MARKER. 

CHECK EOT/BOT SENSOR OPERATION. 
CHECK/REPLACE-REEL LOGIC BOARD, 
CONTROL LOGIC BOARD 


Figure 2-2, ‘Troubleshooting Guide (Sheet 5) 


SEARCH BOT AND STOPS ? 
CHECK / REPLACE - CONTROL 
LOGIC BOARD 
CAPSTAN MOVES IN REVERSE FOR 
. APPROX. 2 SEC. AND STOPS , LOOPS 
UNLOAD,AND PNEUMATICS ARE OFF ? 
- CHECK /REPLACE-CONTROL LOGIC BOARD, 
REEL LOGIC BOARD,CAPSTAN LOGIC 
BOARD 
TAPE UNLOADS FROM MACHINE REEL ? 
rm CHECK/REPLACE - CONTROL LOGIC BOARD, 
(_) REEL LOGIC BOARD. 


UNIT STOPS ? 


CHECK/ REPLACE -CONTROL LOGIC BOARD 


UNLOAD FAILURE (SHEET 2) 


Figure 2-2, Troubleshooting Guide (Sheet 6) 


SPEED IN ERROR 


OPTICAL 
TACH DEFECTIVE ? 


REPLACE 
MOTOR / TACHOMETER 


CAPSTAN 
PA. DEFECTIVE ? 


REPLACE 
P.A. 


CAPSTAN 
LOGIC DEFECTIVE ? 


REPLACE CAPSTAN 
LOGIC BOARD 


CAPSTAN DRIVE FAILURE 


Figure 2-2, Troubleshooting Guide (Sheet 7) 
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CN RAR Pr arta rereman 


NO DRIVE 


- REPLACE FUSE 


CAPSTAN PA. FUSE OPEN ? 


CAPSTAN PA. FUSE REOPENS ?. 


REPLACE CAPSTAN PA. 


CAPSTAN LOGIC DEFECTIVE ? 


REPLACE CAPS 
LOGIC BOARD? 


CONTROL LOGI 


REPLACE CONT 


BOARD 


TAN 
C DEFECTIVE ? 


ROL LOGIC 


CAPSTAN MOTOR DEFECTIVE ? 


REPLACE MOTOR 


CAPSTAN DRIVE FAILURE 


Figure 2-2, Troubleshooting Guide (Sheet 8) . 
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READ 


PARITY ERROR 


WRITE PARITY ERROR ? 


ENTER WRITE PARITY 
FLOW CHART 


READ REF. LEVELS CORRECT ? 


ADJUST 


CAPSTAN DYNAMICS CORRECT ? 
(SPEED, START, STOP, etc.) 


CHECK / CORRECT 


READ SKEWS CORRECT ? 


ADJUST 


READ REGISTRATION 
CORRECT ? 


CHECK /CORRECT 


NOISE LEVEL SATISFACTORY ? 


DETERMINE CAUSE AND 
CORRECT 


Figure 2-2, Troubleshooting Guide (Sheet 9) 
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O 


CLEAN ‘TAPE 
PATH 


READS CERTIFIED TAPE 
CORRECTLY ? 


CHECK /CORRECT- TAPE PATH FOR 
OBSTRUCTIONS, FLUX GATE ALIGNMENT, 
VACUUM, TAPE TRACKING, CAPSTAN 
DYNAMIC SPEED START/STOP 


READ RECOVERY AMPLITUDE AND 
REFERENCE LEVEL CORRECT USING 
STD. AMPLITUDE TAPE ? 


CHECK/REPLACE- READ RECOVERY 
BOARD(S), READ HEAD, HEAD CABLE/ 
CONNECTOR(S) 


READ SKEWS CORRECT USING 
MASTER SKEW TAPE ? 


ADJUSTING AS NECESSARY 


READ SKEW ADJUSTMENTS 
SATISFACTORY ? 


CHECK/REPLACE-READ RECOVERY 
BOARD(S) HEAD CABLES 


B A 


WRITE PARITY ERROR (SHEET 1) 


Figure 2-2. Troubleshooting Guide (Sheet 10) 
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WRITE SKEWS CORRECT ? 


ADJUST AS NECESSARY 


WRITE SKEW ADJUSTMENTS 
SATISFACTORY ? 


CHECK/ REPLACE - WRITE 
BOARD(S), HEAD CABLES 


WRITE CURRENT CORRECT ? 


CHECK/REPLACE - WRITE 
BOARD(S), HEAD CABLES 


ERASE AND PHASING 
CORRECT ? 


CHECK/REPLACE - ERASE 
HEAD, WRITE BOARD (4CH), 
CABLE 


NOISE LEVEL SATISFACTORY? 


DETERMINE CAUSE 
AND CORRECT 


WRITE PARITY ERROR (SHEET 2) 


vo Figure 2-2, Troubleshooting Guide (Sheet 11). 
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2-5.2 REMOVAL, REPLACEMENT AND ALIGNMENT 


PROCEDURES 
ey | Subordinate paragraphs provide instructions for the ‘removal, replace- 
Nw ment and alignment of components/assemblies where such are. considered 


appropriate site maintenance activities. 


Where a procedure is obvious by visual inspection, no instructions are 


provided. Electrical adjustments and alignments are covered as an in- 
tegral part of the MPST, Table 2-4. 


a. Capstan Removal (Figure 2-3) 


1, 


5 


Remove head cover (Item 1) by removing two 6-32 x 0.31 inch 
screws and filler plate (Item 8) from tape deck by removing three 


6-32 x 0.63 inch phillips screws and flat washers. 


CAUTION 


Do not touch the outside diameter (tape 
contace surface) of the capstan with 
fingers or tools, 


Place screwdriver blade in slot on front end of capstan hub> 
(Item 88). 


Grip hex nut (Item 89) at rear of capstan with an open end 


wrench, 


Hold screwdriver firmly in slot while turning wrench in clock- 


wise direction until nut is loose. 


Place fingers behind capstan rim and pull firmly. 


b. Capstan Replacement (Figure 2-3) 


1 
2. , 
vy 3. 


\ 
\ 
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CAUTION 


Do not touch the outside diameter (tape 
contact surface) of the capstan with 
fingers or tools. 


Place gauge (Item i, Table 2-1) in position on front of deck above 


capstan motor shaft as shown in Figure 2-4, 
Loosen nut (Item 89) on capstan, 


Piace capstan, nut first, on motor shaft by pressing firmly on 
hub until rear edge of capstan rim contacts gauge. | 
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- INSTALLATION 1 CASTING 
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7 

ae a MOTOR MOUNT 

7 fms) SS | 


== MOTOR 
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CAPSTAN 


Figure 2-4, Capstan Replacement 


Wear” 
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6. 


Remove gauge, being careful not to move capstan out of position. 


Tighten capstan nut by placing the blade of a screwdriver in the 
hub slot and turning the nut counterclockwige with an open end 
wrench to approximately 15 inch-pounds. Care should be taken 


to prevent moving capstan toward tape deck. 


Perform Capstan Alignment procedure. 


Ce Capstan Alignment 


1. 


s 
| 


If head cover and filler plate have not previously been removed, 


perform step 1 of Capstan Removal procedure. 


Remove upper right hand head guide post and replace with align- 


ment pin (Item c, Table 2-1). 


Load transport with a tape having edge quality equivalent toa 


new tape. 


Load loop columns and move approximately 200 feet of tape past 


load point. 


Move tape in forward direction and adjust for alignment of tape 
relative to the back edge of the line on the alignment pin. Refer 
to Table 2-3 and perform forward adjustment to eliminate tape 


skew. See Figure 2-5 for adjustment screw location. 


Move tape in reverse direction and adjust for alignment of tape 
relative to the back edge of the line on the alignment pin. Refer 
to Table 2-3 and perform reverse adjustment to eliminate tape 


skew. See Figure 2-5 for adjustment screw location. 


Repeat steps 5 and 6 as necessary until there is no variation in 


tape movement. 


Remove alignment pin and install tape guide. 


Replace filler plate and head cover. 
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Table 2-3, CAPSTAN ALIGNMENT 


TAPE MOTION FORWARD | REVERSE 


When 
Tape Position is 


Toward 
Deck 


Away From . 
Deck 


Away From 
Deck 


Upper Right Screw 


‘Lower Left Screw 


NOTE 


Use descretion in turning adjusting screws. 
Screws should not be turned more than 1/8 
turn at anytime during preliminary adjust- 
ment and only slightly turned during final 
adjustment. Adjustment screws and holding 
screws should be firmly seated but not over 
torqued. | 


d. . Capstan Motor Removal (Figure 2-3) 
1. Remove all power from the transport. 


2. Disconnect electrical connectors between capstan motor /tach- 


ometer and capstan power amplifier. 


3. Remove head cover (Item 1) by removing two 6-32 x 0.31 inch 
screws and filler plate (Item 8) from tape deck by removing three 


6-32 x 0.63 inch phillips screws and flat washers. 


4, Removal of the capstan (Item 88) is not necessary, but if desired, 


refer to Capstan Removal procedure. 


NOTE 


Do not change setting of adjusting screws. 
If these screws are not moved during motor 
replacement, capstan realignment is sim- 
plified and can be accomplished without the 
use of the special tool (Item b, Table 2-1). 


5. Remove three 10-32 x 1,00 inch screws holding motor assembly 


to tape deck. 


6. Remove motor assembly from rear of tape deck. 
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7. Remove four 6-32 x 0.5 inch screws that secure motor to motor 


+ 


assembly. . 


NOTE 


If motor and assembly do not 
Separate easily, ,hold motor and. 
gently tap assembly. 


UPPER LEFT | UPPER RIGHT 
HOLDING SCREW : : | HOLDING SCREW 
UPPER LEFT _— UPPER RIGHT 


- ADJ. SCREW . ADJ, SCREW 


y 
(0) fe | a 


<6 
ae 


a 
©) 


LOWER LEFT 
HOLDING SCREW 


LOWER LEFT 
ADJ. SCREW 


Figure 2-5, Capstan Motor Support 
and Adjustment Screws 


e. Capstan Motor Replacement/ Alignment (Figure 2-3) 


1. Prior to motor replacement, if adjustment screws have been movec, 


set adjustment screws so that they protrude through the deck by 


0.580 inch as measured from the front machined surface. This 


is a preliminary setting. 


2. Place motor assembly in position from rear of tape deck and 


attach with three 10-32 x 1.00 inch screws. 


3. Place gauge (Item b, Table 2-1) over motor shaft and carefully 
slide toward tape deck until three flat surfaces contact rnachined 
front surface of tape deck. (See Figure 2-6). Care should be 
taken not to jam gauge on motor shaft. If all three pads do not 
touch the tape deck surface, slide gauge away from the deck and 


adjust adjustment and holding screws. Recheck with gauge. 


4, Repeat step 3 until the three flat surfaces of the gauge contact 
the machined front surface of the deck. The pin on the gauge 
should be in light contact with, or within 0.010 inch of, the motor 
mount. This will ensure the proper distance of the motor mount 
behind the front of the tape deck. | 


CAUTION 


Care should be taken to ensure 
that the motor mount does not 
contact the head plate. 


5. Reconnect electrical connectors between the capstan motor/ 


tachometer and capstan power amplifier. 


6. Replace and align capstan. Refer to Capstan Replacement and 


~ Capstan Alignment procedures. 
7. Reassemble filler plate and head cover. 


8. Reset capstan Start/Stop Time (See Subtest 4, Table 2-4). 
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f. Blower Assembly Removal (Figure 2-3) 
1, Remove all power from the transport. 


2. Remove pneumatics voltage regulator shield (Item 58) by removing 
two. 4-40 x 0.25 inch screws (Item 534). 


3. Disconnect wires at E3 through E6 on pneumatics voltage regulator 


board. 


4, Loosen three screws (Item 502) at mounting flanges of blower 


housing. 


5. Rotate blower assembly clockwise until flanges are clear of screw 


heads and remove assembly. 
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CLLLLZ LZ? 


GAUGE 


| <3 
reins — ———~PIN 


MOTOR- 


GAUGE 
MOTOR 
MOUNT 


Figure 2-6, Capstan Motor Alignment 


g. Blower Assembly Replacement (Figure 2-3) 


ee, s : © 7 
. 1. Perform Removal procedure in reverse order, leaving pneuma- 


tics voltage regulator cover off until after adjustment. 


h. Blower Assembly Vacuum Adjustment 
1. Ensure that all power is removed from the transport. 
2. Disconnect file protect tube from fitting at rear of deck assembly. 


3. Attach vacuum gauge (Item 1, Table 2-1) to deck fitting by using 
connector-tube, tee fitting and tubing (Items m, n and o, Table © 


2-1), and attach file protect tube totee. (See Figure 2-7) 


NOTE 


Verify that the 50/60 Hz jumper is 
correctly installed on the pneumatics 
regulator board. 


4, Install cap plugs in both, the 0.375 and 0.250 inch, bleed 
om | holes of the vacuum plenum. 
© 


5. Power up transport and load loop columns with tape. 


CAUTION 


High voltage is present throughout 
pneumatics voltage regulator board. 


6. Adjust potentiometer on pneumatics voltage regulator board, 
using a small plastic handle screwdriver, to obtain the minimum 


vacuum as indicated by gauge. 


7. While monitoring the vacuum gauge, lower the vacuum reading 


to less than 14.5 inches of water by performing the following: 


a. Remove the 0.250 inch plug. If vacuum is less than 14,5 
inches of water, perform step 8. If reading is greater 
14.5 inches of water replace 0.250 inch plug and perform 


step b below. 
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b. Remove the 0.375 inch plug. If vacuum is less than 14.5 


inches of water, perform step 8. If reading is greater than 


14.5 inches of water remove the 0.250 inch plug then perform 


step 8. 


8. Adjust potentiometer on pneumatics voltage regulator board, 
using a small plastic handle screwdriver, to obtain a vacuum 


of 14.5 inches of water as indicated by the gauge. 


NOTE 


The object of the above procedure is 
to provide a vacuum reading of 14.5 
inches of water with the regulator op- 
erating in its lower one-third adjust- 
ment range and running the blower at 
the minimum speed possible, 


9, Remove all power from the transport. 
10. Remove gauge and associated tubing. 


11. Reconnect file protect tube to deck fitting. 


12, Install voltage regulator cover. 


i. Machine Reel Hub Alignment (Figure 2-3) 
1. Remove all power from transport. 


2. Remove control panel assembly from loop column door (Item 3) 


by removing four 6-32 x 0.25 inch phillips screws (Item 514). 
3. Disconnect electrical connector from control panel. 


4, Open loop column door (Item 3) and remove door by lifting off 


hinges. 
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Figure 3-7. Vacuum Gauge Installation 
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Remove machine hub cover (Item 43) by removing four 6-32 x 


0.625 inch phillips screws (Item 524).’ + 
Remove O ring (Item 46). 
Remove reel (Item 44) from machine hub. 


Loosen the four adjusting screws (Item 523) until hub rides — 
freely on motor shaft. Slide hub away from tape deck but not 


off motor shaft. 


Position the reel hub alignment tool (Item a, Table 2-1) over 


the hub. (See Figure 2-8) 


CAUTION 


Care should be taken in handling the 
reel hub alignment tool to prevent 
serious damage to the loop column 
surface. | 


Hold the reel hub alignment gauge against the hub while align- 
ing. the hub for a go position. (See Figure 2-8) 


Tighten the four adjusting screws on hub. Check several 
points on the hub with the reel hub alignment tool. Repeat 


steps 8 through 11 as necessary to obtain the go position. 


CAUTION 
Check that the adjusting screws are 
tight after making adjustments. Serious 
damage to transport could result if the 
reel hub works loose during operation. 
Replace reel (Item 44). 
Replace O ring (Item 46). 
Replace machine hub cover (step 5). 
Replace loop column door (Item 3) on hinges and shut door. 


Connect connector to control panel assembly. 


Mount control panel assembly to loop column door with four 


6-32 x 0.25 inch phillips screws. 
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Figure 2-8. Reel Hub Alignment 
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j. File Reel Hub Assembly/Alignment (Figure 2-3) 
1, Place lock ring plate (Item 40) onto file reel motor shaft. 


2. Place split ring clamp (Item 39) onto file reel motor shaft 


with tapered end of clamp facing away from deck. 


3. Place body clamp (Item 38) onto file reel motor shaft with 
| the beveled side of shaft hole facing towards deck. 


4, Place rubber O rings (Item 41 and 42) onto reel hub (Item 35). 


Item 41 should be in the groove closer to the rear of the hub. 


5. Place reel hub onto file reel motor shaft and align the four 


holes in hub with the holes in body clamp and locking plate. 


6. Insert two 8-32 x 1- 1/4 inch screws (Item 523) with glide 
| washers (Item 34) into hub but do not tighten. 


7. Remove control panel assembly from loop column door (Item 3) 


by removing four 6-32 x 0.25 inch phillips screws (Item 514). 
8. Disconnect electrical connector from control panel. 


9. Open loop column door (Item 3) and remove door by lifting, off 


hinges. 


10. Position the reel hub alignment tool (Item a, Table 2-1) over 
the hub. (See Figure 2-8) 


CAUTION 


Care should be taken in handling the 
reel hub alignment tool to prevent 
serious damage to the loop column 
surface. 


11. Hold the reel hub alignment tool against the hub while aligning 
the hub for a go position. (See Figure 2-8) 


12. Tighten the two adjusting screws. Check several points on the 
hub with the reel hub alignment tool. Repeat steps 10 through 


12 as necessary to obtain the go position. 


CAUTION 


Check that the adjusting screws are tight 
after making adjustment. Serious damage 
to the transport could result if the reel 
hub works loose during operation. 


13. Insert two 8-32 x 2 inch screws (Item 522) into activator ring 
(Item 31). 


14, Place a guide sleeve (Item 33), spring (Item 32), and guide 


washer (Item 34), in that order, onto each screw. 


15,. Place actuator ring onto file reel motor shaft and insert screws 


into two remaining holes in hub. Tighten screws, 
16. Recheck hub alignment. | 
17, Install the four latches (Item 37) as follows: 


(a) While gently pressing the activator ring toward the deck, 
insert a latch into the hub with the long concave side out- 
ward and the thinner edge toward the O ring (Item 41). 

The thin edge must be wedged between the O ring and from 
edge of the O ring groove. 


edge nearest the technician. 


(b) Repeat step (a) for the remaining three latches. The hub 


-may be turned to best suit the technician. - 


18. Install the two reel retainers (Item 36) into the hub with the thin 
edge in front edge of the O ring (Item 42). 


19. Place the file hub knob (Item 30) onto the assembly. Ensure 
that the reel retainers are on the outside of the file hub knob. 
Align the four holes in the file hub knob with the holes in the 


activator ring and secure with four 4-40 x 0.375 inch screws. 
20. Replace loop column door (Item 3) on hinges and shut door. 
21. Connect connector to control panel assembly. 


22. Mount control panel assembly to loop column door with four 


6-32 x 0.25 inch phillips screws. 
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k. Tape,Tach Removal (Machine Reel) 


e 1. Remove head cover (Item 1) by removing two 6-32 x 0.31 inch 
screws and filler plate (Item 8) by removing three 6-32 x 0.63 


inch phillips screws and flat washers. 


CAUTION 


Do not touch the outside diameter 
(tape contact surface) of the cap- 
stan with fingers or tools. 


2. Disconnect W7P4 connector from sensor board assembly 


Pee oe 4 a (Item 620). Note lead color to pin 1 for replacement purposes. 


3. Carefully remove board assembly and mounting bracket (Item 52' 


by removing 6-32 x 0.25 inch hex head screw. 


4. Remove 10-32 hex nut (Item 525) lock washer (Item 526) and 


flat washers (Item 527) by holding screwdriver in slotted shaft 


of tach. 
for 5. Remove tach from deck. 
, 
1. Tape Tach Replacement/Alignment (Machine Reel) 

1. Perform Removal procedure in reverse order taking care to 

align the photosensor, on the board assembly, in line with the 
. tach shaft as near as possible. (See Figure 2-9.) 
-m. Tape Tach Removal (File Reel) 

1. The file reel tach is removed in the same manner as the machin= 
reel tach (para. k) except remove filler plate (Item 7) and dis- 
connect connector W8P2. 

n. Tape Tach Replacement/Alignment (File Reel) 

1. Perform steps of paragraph k in reverse order substituting the 

filler plate and connector of-paragraph m. Care should be 
. taken to align the photosensor, on the board assembly, in line 
() | with the tape tach shaft as near as possible. (See Figure 2-9.) 


O 


TACH 


Zy-—— BOARD 


Se BRACKET 


| NOTE: CENTER LINE OF 
SENSOR SHOULD. POINT 
TO CENTER OF TACH. 


Figure 2-9. Tach Sensor Alignment 
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o. EOT/BOT Sensor Assembly Removal 


en 
O) 1, Disconnect W9P2 connector. Note color of twisted pair wires 


to pins 1 and 2 for replacement purposes. 


2. . Remove light source from tape deck. 


CAUTION 


When handling fiber otpics do not 
bend sharply. The minimum bend 
cree radius is 0.4 inch. 


3. Disconnect two fiber optics bundles from light source by in- 
_ serting small screwdriver in slot along side of fiber optic 
socket to spread socket. Note position from where each bundle 


is removed for replacement purposes. 


4. Remove two 6-32 x 0.5 inch phillips head screws (Item 530) 
holding assembly to deck. 


9. Remove assembly from deck. 


VY p. EOT/BOT Sensor Assembly Replacement/ Alignment 
1. Perform Removal procedure in reverse. 
oe Clean assembly as described in Preventive Maintenance Pro- 
cedures, — | 
3. Perform Subtest 8b of Table 2-4 (MPST). 
q. Fiber Optics Light Bulb Removal 
1. Hold light source (Item 67) firmly and remove lamp socket by 
turning ccw approximately 45 degrees. 
2. Pull bulb (Type 192) straight out from socket. 
r. Fiber Optics Light Bulb Replacement/ Alignment 
1, Perform Removal procedure in reverse order. 
C) 2. Pull bulb (Type 192) straight out from scckxet. 


Nauae’ 


Control Panel Light Bulb Removal 


+ 


1. Remove two screws (Item 512) holding bezel (Item 22) to 


housing (Item 20). 


2. . Lift bezel from housing and allow to hang on wires. It is not 


necessary to disconnect the wires, 
3. Remove diffuser (Item 21) by pulling straight out of housing. 


4, Reach into assembly with fingers and extract snap-in bulb 
(Type 336) from holder. 


Control Panel Light Bulb Replacement 


1. Perform Removal procedure in reverse order. 


File Protect Sensor Assembly Removal 


1. Remove File Reel Hub assembly. This can be accomplished 
through inspection of Figure 2-3. Retain all parts for reassem- 
_ bly. | 


we 


. Remove plastic tubing from rear of sensor assembly (Item 29). 


ist) 


. Remove two 10-32 x 0.5 inch screws holding sensor assembly 
to deck. 


4, Partially remove sensor assembly from deck. Disconnect 


(unsolder if necessary the two wires from the switch. Note 


wire color and connection for reassembly purposes. 


File Protect Sensor Assembly Replacement 


1. Prior to installing sensor assembly ensure that the shoulder of 


the activator rod causes the switch to actuate. 


2. Perform steps 2 through 4 of Removal procedure in reverse 


order. 


3. Perform File Reel Hub Assembly/Alignment procedure, para- 


graph j. 
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4. Install tape reel without write enable ring, and ensure that 


activator rod does not touch reel when reel is rotated through 


* 


360 degrees. 5 


5. Install a scratch tape loaded reel with a write enable ring in- 
stalled on File Reel. Hub. 


6. Perform a load operation and ensure that vacuum pulls activa- 


tor rod sufficiently to prevent touching of rod on ring. 


7. Unload transport. 


w. Head Assembly Removal 


CAUTION 


Do not remove any components 
attached to the head plate except 
tape guides and thread guide. 

All other components are replac- 
able at the factory level only. 


1. - Remove thread guide (Item 107) and retain. 


2. Remove head cover (Item 1) by removing two 6-32 x 0.31 inch 
_scerews, and filler plate (Item 8) by removing three 6-32 x 0. 63 


inch phillips screws and flat washers. 


CAUTION 


Do not touch the outside diameter 
(tape contact surface) of the cap- 
stan with fingers or tools. 


3. Disconnect W14P1 and W15P3 connectors. 


4. Unsolder two wires attached to erase head. Note wire color 


and connection for replacement purposes. 


5. Remove two 10-32 x 0.5 inch hex screws holding head plate to 


deck. Remove assembly. 


x. Head Assembly Replacem ent/Alignment 


1. Perform Removal procedure in reverse order. 


2. Perform Subtest 7 of Table 2-4 (MPST). 
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Perform Blower Assembly Vacuum Adjustment procedure 
as outlined in paragraph h. If reading is 14.5 (+ 0.5) inch 


H,O no adjustment is necessary. Note reading. 


Remove pneumatics voltage regulator shield (Item 58) by 
removing two 4-40 x 0.25 inch screws (Item 534). 


Disconnect wires at E3 through E6 on pneumatics voltage 


regulator board. 


Remove tubing at tee fitting leading to file protect sensor 


assembly. 


Remove tubing from bottom of differential pressure switch 
leading to loop column manifold. Note routing. 


Remove lower light source (Item 67) from tpae deck by 


pulling from bracket. 


CAUTION 


When handling fiber optics do not 
bend sharply. The minimum bend 
radius is 0.4 inch. 


Remove three fiber optics from light source by inserting 
small screwdriver in slot along side of fiber optics socket 
to spread socket. Note position from where each bundle is 


removed for replacement purposes. 


Remove pneumatics assembly from tape deck. by removing 
seven 10-32 x 0.5 inch screws. Note screws holding ground 


wire and clamp to tape deck for reassembly purposes. 


Remove fiber optic mounting block (Item 76) by removing 6- 
32 x 0.25 inch screw (Item 536). 


Remove fiber optics from tape deck and vacuum Seal. 
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Z. Loop Column Lower Sensors Fiber Optics Replacement/ Alignment 


Les 


10, 


Insert fiber optics through vacuum seal and into tape deck. 
CAUTION 


When handling fiber optics do not bend 
sharply. The minimum bend radius is 
0.4 inch. 


Install fiber optic mounting block over fiber optics and secure 
to tape deck using 6-32 x 0.25 inch screw. Ensure that 


flange on fiber optics end is in slot of mounting block. 


Attach pneumatics assembly to tape deck using seven 10-32: 
x 0.5 inch screws. Ensure that ground wire and clamp are 
attached by screws noted in step 8 of the Removal pro- 


cedure (para. y). 


CAUTION 


Ensure that fiber optics routing is 
through slot in tape deck with cables 
from sensors and that when pneu- 
matics mounting plate is in place, the 
vacuum Seal is in place and com- 
pressed, and the fiber optics or cables 
are not pinched. 


Route fiber optics through clamp then insert three fiber 
optics into light source. Observe Caution in step 1. Ensure 
that bundles are installed in same position as noted in step 


7 of the Removal procedure (para y.). 
Mount light source on bracket. | 


Install tubing from loop column manifold to bottom of differ- 
ential pressure switch. Route as noted in step 5 of Removal 


procedure (para. y). 

Install tubing from file eroleet sensor assembly to tee fitting. 
Connect wires to E3 through E6 on pneumatic regulator board. 
Perform Subtest 8a of Table 2-4 (MPST). 

pentoew Blower Assembly Vacuum Adjustment procedure as 


outlined in paragraph h. Prior to adjustment, compare read- 
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ing with that recorded in step 1 of the. Removal procedure 
(para. y). If reading differs by more than 0.5 inch of H,0, 
inspect for leaks between blower mounting plate (Item 70) and 


e 


tape deck. . 
Loop Column Upper Left Sensor Fiber Optics Removal 


1. Remove bottom light source (Item 67) from tape deck by 


pulling from bracket. 


2. Locate and remove fiber optics from light source by 
inserting small screwdriver in slot along side of fiber 


optics socket to spread socket. Note position from where 


bundle is removed for replacement purposes. 


3. Remove fiber optic mounting block (Item 76) by removing 
6-32 x 0.25 inch screw (Item 536). 


4, Remove fiber optics from tape deck. 


Loop Column Upper Left Sensor Fiber Optics Replacement / 


Alignment 


1. Insert fiber optics into tape deck. 


CAUTION 


When handling fiber optics do not 
bend sharply. The minimum . 
radius is 0.4 inch. 


2. Install fiber optic mounting block over fiber optics and 
secure to deck using 6-32 x 0.25 inch screw. Ensure 


that flange on fiber optics end is in slot of mounting block. 


3. Observing Caution in step 1, route fiber optics through 
clamp then insert intolight source in same location from 
which removed. 


4. Mount light source on bracket. 


5. Perform Subtest 8A of Table 2-4 (MPST). 


Loop Column Upper Right Sensor Fiber Optics Removal 
1, Disconnect cable W15 from board at XA9 and XA10. 


2. Remove board XA1 through XA10 from card cage (Item 78). 
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’ Disconnect wires at El through E8 on back plane assembly. 


Disconnect cables W4 and W6 through W14 from back plane 
assembly. | 


4 


Disconnect I/O cables from back plane assembly, if attached. 


Remove card cage (Item 78) and four spacers (Item 79) from 
tape deck by removing four 10-32 x 0. 75 inch screws. 


Remove upper light source (Item 67) from tape deck by pull- 


ing from bracket. 


Locate and remove fiber optics from light sources by insert- 
ing small screwdriver in slot along side of fiber optics socket 


to spread socket. 


Remove fiber optics mounting block (Item 76) by removing 
6-32 x 0.25 inch screw (Item 536). 


Remove fiber optics from tape deck. 


ad. Loop Column Upper Right Sensor Fiber Optics Replacement / 
Alignment 


Insert fiber optics into tape deck. 


CAUTION 


When handling fiber optics do not 
bend sharply. The minimum radius 
is 0.4 inch © 


Install fiber optic mounting block over fiber optics and secure 


_ to deck using 6-32 x 0.25 inch screw. Ensure that flange on 


fiber optics end is in slot of mounting block. 


Observing Caution in step 1, insert fiber optics into light 


source in same location from which removed. ~ 
Mount light source on bracket. 


Attach card cage to tape deck using four 10-32 x 0.75 inch 


screws and four spacers (Item 79). 


ne 


; 6. * Connect cable W4 and W6 through W14 to back plane assem~ 
sy bly. See Connection Diagram (Section IV). 


7 Connect I/O cables. 
8. Connect wires to El through E8 on back plane assembly. | 


9. Install boards in card cage at XA1 through XA10. Refer to 
Table 4-1 for board types and locations. 


10. Connect cable W15 to boards at XAQ9 and XA10. 
Pie 11. Perform Subtest 8a of Table 2-4 (MPST). 


12. Perform Subtests 4, 5, and 7, as necessary, to ensure 


SR -_ «proper tape transport operation. 


2-6. ELECTRICAL TEST AND ADJUSTMENTS © 


Subordinate paragraphs provide instructions for necessary adjustments 
too lengthly for inclusion in Table 2-4, 


Table 2-4 incorporates electrical tests and adjustments and other oper- 
ational check necessary to verify that the transport is capable of satis- 
factory operation. Prior to performing the tests of Table 2-4, an initial 
visual inspection should be performed as outlined in Table 1-1. 


Table 2-4. MINIMUM PERFORMANCE 
STANDARDS TEST INDEX 


a 


TEST NO, TITLE | PAGE NO. 
1 Vacuum Check 2-51 
2 Tape Tracking 2-51 
3 File Hub Torque 2-51 
4a Start Time ; 2-51 
4b Stop Time | 2-52 
5 Rewind Speed 2-53 
6 Power Supply Voltages | 2-54 


Ta Gains AA AY 2-54 


Tb Read Skews (QA A\ 2-55 
7c . Write Skews A A | 2-55 


7d - ~NRZIGains /A\ 2-55 
Te | NRZI Read Skews /A\  -2=55A 
Tf Write Skews /\ 2-55 
Tae --Phase Gains | 2-55B 
8 Fiber Optics Check — 2-56 


2-6.1 READ SKEW ADJUSTMENTS VN A 
a. Perform Subtest 7a, Table 2-4, and perform any necessary adjust- 
“GAINS” 
ments. 
b. Set up scope as follows: 
1. Chop mode. 
2. Internal triggering from positive edge of channel 1. 


3. Vertical to 2 v/cm. 


4. Horizontal to 2 uwsec/cm. 
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Turn all read deskew potentiometers (R1 and R2) on Read Recovery 
NRZI boards (Locations XA5, XA6, and XA7) completely ccw. To 
ensure maximum ccw position, turn potentiometers a minimum of 


20 turns. 
Power up transport and load master skew tape (Item k, Table 2-1). 


While reading forward, locate the read pulse that occurs latest in 


time as follows: 
1. Connect channel 1 scope probe to XA8-TP3 (29), 


2. Successively connect the channel 2 probe to the remaining digital 
test points (Refer to table in step f). If a pulse is not seen on the 
channel 2 trace, this pulse is occurring before the pulse on chan- 
nel 1. If a pulse is seen on channel 2 trace, this pulse is occur- 


ring later in time than the pulse seen on channel 1. 


3. When a pulse is found to be occurring later in time, move the 


channel 1 probe to this digital test point. 


4, -Continue checking the remaining digital test points listed in step 


e.2. 


D. Repeat step e.3 then e.4, as necessary, until a track is found 
such that no pulse occurs on channel 2. The latest pulse occur~ 
ring in time is then shown on channel 1. Note this digital test 


point for later use. 


Set the scope to the external trigger mode and connect probe to one 
of the corresponding analog test points at XA95, XA6, or XA7 of the 
digital test point found in step e.5. The following table shows the 
track numbers and the corresponding digital and analog test points. 
Ground for the analog test points can be found at TP21 of their 


respective boards. 


| DIGITAL ANALOG 

TRACK TEST POINT TEST POINT 
2° XA8-TP3 XA7-TP13 & TP14 
2} XA8-TP4 XA5-TP13 & TP14 
22 XA8-TP5 | XA7-TP6 & TP7 
28 XA8-TP6 | XA5-TP19 & TP20 
24 XA8-TP7 XA7-TP19 & TP20 
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DIGITAL ANALOG 


TRACK . -- TEST POINT _ TEST POINT 
2° XA8-TP8 - XAG-TP13 & TP14 
+6 XA8-TP9 - XA6-TP19 & TP20 
xo! - XA8-TP10 - “KAS-TP6 & TPT 
gF XA8-TP12 || ‘XA6-TP6 & TP7 


*9-Track Only 


Connect channel 1 probe to the digital test point noted in stepe.5. 


‘With the transport reading tape forward, adjust scope trigger level 


to center the 1 usec pulse on channel 1. 


Connect channel 2 probe in turn to each of the remaining digital test 
points, and adjust the respective forward deskew potentiometer (R2) 


until the channel 2 pulse is aligned with the channel 1 pulse. 


After all tracks have been adjusted, perform Subtest 7b, Table 2-4, 
“IEA, AMO” 
forward skew. 


Permit tape to continue forward until EOT is almost reached. | 


Clear the transport and initiate reverse tape motion via the FWD/ 
REV switch on board at XA2. 


With the scope set up as in step b, and using the procedure outlined 


in step e, locate the latest occurring pulse for reverse motion. 


Repeat steps f through i, adjusting the reverse deskew potentiometer 
(Ri) for each track. 


After all tracks have been adjusted, perform Subtest 7c, Table 2-4, 


reverse skew. 


Clear the transport and unload the master skew tape. 
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WRITE SKEW ADJUSTMENT 
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CAUTION — oe 


The transport must have properly 
deskewed read circuits prior to 
performing this procedure. 


ae Set up scope as follows: 
1, Chop mode. 
2. Internal triggering from positive edge of channel. 
3. Vertical to 2V/cm. 
4, Horizontal to 2u sec/cm. 


b. Turn all write deskew potentiometers on Write Driver boards 
(Locations XA9 and XA10) completely ccw. To ensure maximum 


ccw position, turn potentiometers a minimum of 20 turns. 
c. Power up transport and load a scratch tape. 


d. While using the CPU (or Exerciser, if available) to write an all 


1's tape, perform steps e.1 through g of paragraph 2-6.1. 


e. While still writing all 1's adjust scope trigger level to center the 


lu sec pulse on channel 1. 


f. Connect channel 2 probe in turn to each of the remaining digital test 
points and adjust the respective write deskew potentiometer until 
the channel 2 pulse is aligned with the channel 1 pulse. The follow- 
ing table shows the write deskew potentiometers and their respec- 


tive tracks. 


TRACK = DESKEW POTENTIOMETER - 
2° 6 .XAQ-R13 
a 4 XA10-R22 
22 De XA9-R4 
23 : XA10-R31 
24 (  -XA9-R22 
2° © --XA9-R40 
x98 |  XA10-R4 
x2! oa XA10-R13 
2P Wo XA9-R31 
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g- After all tracks have been adjusted, perform Subtest 7c, Table 2-4. 


fry h. Clear the transport and unload the Scratch tape. 


2-6.3 READ SKEW ADJUSTMENTS (NRZI) /A\ 


ae 
b. 
Cc. 
d. 
e. 


Perform Subtest. 7d, Table 2-4, and perform any necessary adjust- 


ments. 


Set up scope as follows: 


1. 
26 
3. 
4, 


Chop mode. 


Internal triggering from positive edge of channel 1. 


Vertical to 2 v/cm. 


Horizontal to 2 usec/cm, | 


Turn all read deskew potentiometers (R2 and R4) on Read Logic 


Board (location XA7) completely cew. To ensure maximum ccw 


position, turn potentiometers a minimum of 20 turns. 


NOTE — | 
The deskew potentiometers are grouped 
-in pairs on Read Logic Board (location 
XA) in ascending bit order, starting at 
the top of the card (i.e., 29, 21, ete. ). 
The top potentiometer of each pair is for 
forward deskew and the bottom potentio- 
meter is for reverse deskew. 


Power up transport and load master skew tape (Item k, Table 2-1). 


While reading forward, locate the read pulse that occurs latest in 


time as follows: 


1. 


2 


Connect channel 1 scope probe to XA7-TP2 (2°), 


Successively connect the channel 2 probe to the remaining digital 
test points (Refer to table in step f). If a pulse is not seen on 
the channel 2 trace, this pulse is occurring before the pulse on 
channel 1. Ifa pulse is seen-on channel 2 trace, this pulse is 


occurring later in time than the pulse seen on channel 1. 


When a pulse is found to be occurring later in time, move the 


channel 1 probe to this digital test point. 
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4. Continue checking the remaining digital-test points listed in 


gas GA el 


step e. 2. ' 


5. Repeat step e.3 then e. 4, as necessary,‘until a track is found 


such that no pulse occurs on channel 2. The latest pulse occur- 


eet RAN til ete Tate 


ring in time is then shown on channel 1. Note this digital test 
: point for later use. — 

f. Set the scope to the external trigger mode and connect probe to the 
corresponding analog test point at XAB8, XA9, or XA10 of the digital 
test point found in step e.5. The following table shows the track 
numbers and the corresponding digital and analog test points. : 
Ground for the analog test points can be found at TP21 of their re- ; 
Spective boards. 

DIGITAL ANALOG 

TRACK TEST POINT TEST POINT ; 

2° XA7-TP2 XA8-TP6 

21 XA7-TP3 XA8-TP8 F 

2” XA7-TP5 XA8-TP10 

2 XA7-TP7 XA9-TP6 
_ 2 XA7T-TP9 XA9-TP8 

©) 2° XA7-TP11 XA9-TP10 

28 XA1-TP13 XA10-TP6 : 

2" ‘XA7-TP15 XA10-TP8 | 

2P XA7-TP17 XA10-TP10 


g. Connect channel 1 probe to the digital test point noted in step e. 5. 


h. With the transport reading tape forward, adjust scope trigger level 


to center the pulse on channel 1. 


i. Connect channel 2 probe in turn to each of the remaining digital test 
points, and adjust the respective forward deskew potentiometer until 


the channel 2 pulse is aligned with the channel 1 pulse. 
je. After all tracks have been adjusted, perform Subtest Te, Table 2-4. 
k. Permit tape to continue forward until EOT is almost reached. 


l. Clear the transport and initiate reverse tape motion via the FWD/ 
REV switch on board at XA2. 
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With the scope set up as in step b, and using the procedure outlined 


in step e, locate the latest occurring pulse for reverse motion. 


Repeat steps f through i, adjusting the reverse deskew potentiometer 
(Ri) for each track. | 


Clear the transport and unload the master skew tape. 


WRITE SKEW ADJUSTMENT > 


ae 


e. 


NOTE 
The transport must have properly de- 


skewed read circuits prior to performing 
this procedure. 
Set up scope as follows: 
1. Chop mode. | 
2. Internal triggering from positive edge of channel. 
3. Vertical to 2 v/cm. 


4. Horizontal to 2 usec/cm. 


Turn all write deskew potentiometers on write driver boards (loca- 


tions XA5 and XA6) completely ccw. To ensure maximum ccw posi- 


tion, turn potentiometers a minimum of 20 turns. 


Power up transport and load a scratch tape. 


While using the CPU (or Exerciser, if available) to write an all I's 


tape, perform steps e.1 through g of paragraph 2-6. 3. 


While still writing all 1's, adjust scope trigger level to center the 
pulse on channel 1. 


Connect channel 2 probe in turn to each of the remaining digital test 
points, and adjust the respective write deskew potentiometer until 
the channel 2 pulse is aligned with the channel 1 pulse. The follow- 
ing table shows the write deskew potentiometers and their respective 
tracks. 
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TRACK DESKEW POTENTIOMETER 


2 XA6-R62 
XA6-R63 
XA6-R64 
XA6-R65 
XA5-R14 
XA5-R17 
XA5-R20 
XA5-R23 
XA5-R26 
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. After all tracks have been adjusted, perform Subtest7f, Table 2-4, 


mp 7 


Clear the transport and unload the scratch tape. 


Po 
Me 
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TABLE 2-4, MINIMUM PERFORMANCE STANDARDS TEST 
OBSERVATIONS AND/OR 


CONDITIONS AND/OR 
INSTRUCTIONS 


— 


PRECONDITIONS: Refer to paragraph 2-5. 2h. 


PRECONDITIONS: Refer to paragraph 2-5. 2c and 
2-5, 2i, ; 


PRECONDITIONS: Unit powered up, tape loaded. 


Install a piece of masking tape on hub and a matching 
piece on the reel and mark a thin line on both. 


Perform diagnostic run, 


Exercise unit to forward/re- 
verse direction, . 


PRECONDITIONS: Unit powered up, tape loaded. 
SCOPE: 


Syne: Ext., + Slope 

Vert: 2V/cm Noriz: 2 msec/cm 
Attach Syne probe to XA4-TP3 (CMD). 
Attach scope probe to XA4-TP16 (VET). 


Alternately place switch $1 (Loc XA2) to FWD and 
then depress the CLEAR switch (Control Panel) while 
observing scope. 


INDICATIONS 


14,5 (+ 0.5) inch H,O. 


No viewable side movement 


of tape across capstan 
when tape is run forward 
and reverse direction, 


No excessive rubbing of 
tape on either reel sides. 


No twisting or binding of 
tape at tape guides. 


At end of diagnostic run, 
the line on the two pieces 
of masking tape should 
line up. 


Positive going pulse 15 
(+ 2.5) msec. duration. 


ADJUSTMENT TROUBLE 
PROCEDURE REFERENCE 


Refer to paragraph 2-5. 2h. 


Refer to paragraphs 2-5, 2c 
and 2-5. 2i. 


Clean O ring using lint- 
free cloth moistened with 
isopropyl alcoho! (99%). 


Adjust potentiometer R40 
on AR2, 
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TABLE 2-4, MINIMUM 2ERFORMANCE STANDARDS TEST 


CONDITIONS AND/OR 
INSTRUCTIONS 


PRECONDITIONS: Unit powered up, on all 1's tape 
loaded. Printed circuit board at XA4 extended usingt 
special tool (Item d). ; 


SCOPE: 


Syne: Ext., - Slope 


Vert: 0.5V/em HMoriz: 2 msec/cem 


_ Attach Syne probe to XA4-T'P3 (CMD). 


Attach scope probe to NAT7-TP19, 

Attach seape probe to XA10-TP10. 

Alternately place switch S1 (Loc XA2) to FWD and 
then depress the CLEAR switch (Control Panel) while 
observing scope. 


Waveform A shows the proper stopping profile. The 
imaytinary envelope should reach 5 percent of its 
steady value in 15 (+ 2.5) msec. At this point, the 
coasting region wilf’start and should last 1 to 2 milli- 


seconds. 


Waveform B shows an improper stopping profile. The REVERSE MOTION 


small area to the right of the main envelope indicates 


that the capstan is uctually reversing, 
c 
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OBSERVATIONS AND/OR ADJUSTMENT TROUBLE 
INDICATIONS PROCEDURE REFERENCE 


rs *2.5 MSEC 


Adjust XA4-R7 to obtain in- 
5% dications in waveform A, 


COASTING REGION 


IMAGINARY ENVELOPE 


(A). | ; 


COASTING REGION 


(8) 
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TABLE 2-4. MINIMUM PERFORMANCE STANDARDS TEST 


OBSERVATIONS AND/OR 
_ INDICATIONS 


CONDITIONS AND/OR 
INSTRUCTIONS 


PRECONDITIONS: Unit powered up, tape loaded. 
Initiate forward motion until there is enough tape on 
machine reel to allow a rewind. 


SCOPE: 

Sync: Int. . 

Vert: 2V/cem 

Initiate rewind motion. 
Attach scope to LOC3TP-16 and monitor pulse period. 


Horiz: 50usec/cm 


Pulse period is 292 psec + 


20%. 


ADJUSTMENT TROUBLE 
PROCEDURE REFERENCE - 
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TABLE 2-4. MINIMUM PERFORMANCE ST/ NOARDS TEST (Cont'd) 


CONDITIONS AND/OR OBSERVATIONS AND/OR 
INSTRUCTIONS INDICATIONS 


PRECONDITIONS: Unit connected to compatable power 
outlet. Visual Inspection Table 1-1. 


Press POWER switch and cbserve appropriate indica- Power indicator iNuminates. 


ONS. Fiber Optics elements illu- 
; minate: 
NOTE 1, Loop Column Sensors - 
Front door must be opened and the wy 
interlock switch must be pulled out 2, BOT/EOT 
to its extreme limits. 
SCOPE SETUP: 
Sync: (+/-) Int. 
Vert: As required ‘Horiz: lms/em 
Use appropriate sync polarity - observe for correct in- 
dications. Scope probe to Backpancl and Power Amps 
as follows: 
INPUT GROUND 
Al1UI1F4 AlU1E1 -5vde 
A1UIE5 AlU1E6 +5yde 
AlLU1E2 A1UIE1 -t2vde 
Al1U1E3 ALUIE1 +l2vde 
ARIE2 ARIFE1 440vde 
AR2h2 AR2h1 +40vde | 
AR3E2 AR3E1 4+10vde 


PRECONDITIONS: Unit powered up and loaded with a 
standard amplitude tape. (Item j, Table 2-1), 


SCOPE SETUP: 

Sync: Int., AC Coupled, Auto 

Winke SoPiovia Dla « read ater write aga ases 
fhile performin rea er wri 8 pattern 

monitor the. ol owing test points diftefentialhy pres 


TRACK SIGNAL LOCATION GROUND 3 volts + 10% p-p 
ei XAT-TP13 & TP14 XAT7-TP21 
25 XA5-TP13 & TP14 NAS-TP21 
23 XA7-TP6E & TPT XAT-TP21 
2) XA5S-TVI9 & TP20 KAS-TP21 
2. XAT-TP19 & TP20  XA7-TP21 
25 XAG-TPI3 & TP14 XAGB-TP21 
“2, XAG-TP1IO & TP20 XKAG-TP21 
v2 XA5-TPO REPT KAS5-TIP 21 
Pp XAG-TEG & TPT XAG-TPLI 


“0. Track Only 
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ADJUSTMENT TROUBLE 
PROCEDURE REFERENCE 


Power Supply Fuses. 


Fiber Optics Lamp resis- 
tor on Control Logic Board 
at XA2, 


Read recovery cards and 


Adjust gain potentiometer R3 
read/write head. 


associated with each track. 
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TABLE 2-4, MINIMUM PERFORMANCE STANDARDS TEST (Cont'd) 


CONDITIONS AND/OR 
INSTRUCTIONS 


PRECONDITIONS: Unit powered up and loaded with a 
master skew tape, 
‘ 


SCOPE SETUP: 

Sync: Ext. trigger probe to XA7-TP13, AC Coupled 
Vert: 2v/cem Horiz: 54 sec/cm 

Attach scope probe to XA8-TP13 (OR bugs). 


Read forward and monitor total skew pulse width. 


Read reverse and monitor total skew pulse width. 


PRECONDITIONS: Subtest 7b performed and necessary 
adjustments accomplished. Unit powered up and 
scratch tape loaded. 


SCOPE SETUP; 
Syne: Ext. Trigger probe to XAT-TVP13, AC Coupled 


Vert: 2V/ cm Horiz: 5u sec/cm 
Attach scope probe to XA8-TP13 (Or buss). 


Using the CPU (or Exerciser, if available) write an 
all 1's tape and monitor total skew pulse width. 


PRECONDITIONS: Unit powered up and loaded with a 
standard amplitude tape. (Item j, Table 2-1). 


SCOPE SETUP: 

Sync: Int., AC Coupled, Auto ‘ 

Vert: 0,59 Vilem Hoariz: 100 psecfem 

While performing a read after write (all 1's pattern), 
monitor the following test points; 


TRACK = SIGNAT, LOCATION GROUND 
Sy XA8-TPG XAB-TP21 
Ve NAG WIN NAM STE 
23 XA8-TP10 XA8-TP21 
25 XA9-TP6 -XA9-TP21 
25 NAQ-TPS XAH-TP21 
“ RADA TELO XAY-TP2L 


meee es 


OBSERVATIONS AND/OR ADJUSTMENT TROUBLE 
INDICATIONS PROCEDURE REFERENCE 


3 us or less. Refer to Read Skew Adjust- 
: ment (Para. 2-6. 1). 


NOTE 
Do not adjust unless 


width of skew pulse is 
more than 5 us. 


3 ys or less. Refer to Read Skew Adjuste- 
ment (Para 2-6.1). 


3 us or less, Refer to Write Skew Adjust- 
ment (Para 2-6, 2). 


Rend reronvery ecards and 
read/write head, 


1,50 (+0, 15) volta p-pf Adjunat goin potentionotor 
{R24) associated with each 
a ry 
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Table 2-4, _MINIMUM PERFORMANCE STANDARDS TEST (Cont'd) 


CONDITIONS ‘AND/OR OBSERVATIONS AND/OR . ADJUSTMENT TROUBLE 
INSTRUCTIONS INDICATIONS PROCEDURE REFERENCE 


TRACK SIGNAL ILOCATION GROUND 
3 XA10-TP6 XA10-TP21, 
2 XA10-TP8 XA10-TP21_ 
P XA10-TP10 XA10-TP21 


PRECONDITIONS: Unit powered up and loaded with a 
master skew tape. 


SCOPE SETUP: 
Sync: Ext. trigger probe to XA10-TP10, AC Coupled 


Vert: 2v/em Horiz: 5usec/cm 

Attach scope probe to XA7-TP19 (OR buss), 

Read forward and monitor total skew pulse width. 7 us or less. 
Read reverse and monitor total skew pulse width. . 7 ws or less. 


PRECONDITIONS: Subtest 7b performed and neces- 
sary adjustments accomplished. Unit powered up and 
scratch tape loaded, 


SCOPE SETUP: 

Sync: Trigger probe to XA10-TP10, AC Coupled 
Vert: 2V/cem Horiz: 5p sec/cm 
Attach scope probe to XA7-TP19 (Or buss). 


Using the CPU (or Exerciser, if available) write an 7 ws or less, 
all 1's tape and monitor total skew pusle width. 


Refer to Read Skew etal 
ment (Para. 2-6-3). 


NOTE 


Do not adjust unless 
width of skew pulse is 
more than us. 


Refer to Read Skew Adjust-- 
ment (Para. 2-6.3). 


Refer to Write Skew Adjust- 
ment (Para. 2-6. 4). 


156 


AM 


¢0 


TEST TEST 
REF. PERFORMED 


7g 


TABLE 2-4. MINIMUM PERFORMANCE STANDARDS TEST (Cont'd) 


CONDITIONS AND/OR 
_ INSTRUCTIONS 


Phase Gains/\ 


PRECONDITIONS: Unit powered up and loaded with a 
standard amplitude tape. (Item j, Table 2-1). Sub- 
test 7d completed, a 


. SCOPE SETUP: 
Syne: Int., AC Coupled, Auto 
Vert: 0.5 V/em Horiz: 100 ypsec/cm 


While performing a read after write (all 1's pattern), 
monitor the. following test points: 


OBSERVATIONS AND/OR ADJUSTMENT TROUBLE 
INDICATIONS © PROCEDURE REFERENCE 


TRACK SIGNAL LOCATION GROUND 1.9 volts + 10% p-p Adjust gain potentiometer Read recovery cards and 
AN XA8-TP14 XA8-TP21 Pee sesccietce with each read/write head. 
25 XA8-TP17 XA8-TP21 5 : 
23 XA8-TP20 XA8-TP21 
m4 XA9-TP14 XAQ-TP21 
2, XAON-TP17 XA9-TP21 
25 XA9-TP20 XA9-TP21 
2, XA10-'TP14 XA10-TP21 
2 XA10-TP17 XA10-TP21 ‘ 
P XA10-TP20 XA10-TP21 . 


PEAT ere SL a ei lee pose IE SIR I LT EI WD 


TEST TEST 
REF. PERFORMED 


8a 


Loop Column 
Fiber Optics 
Check 


TABLE 2-4 MINIMUM PERFORMANCE STANDARDS TEST (Cont'd) 


ADJUSTMENT 
PROCEDURE 


CONDITIONS AND/OR 
INSTRUCTIONS 


PRECONDITIONS: Unit powered up. 


Locate Satellite and fiber bundle that serves the 
lower left hand. loop column servo port by removing 
from its satellite one of the bundles entering the 
pneumatics chamber, 


ae 


b. 


Ce 


Unit powered down. 


Insert variable resistor (Item h) in series with 
lamp circuit of satellite serving loop servo port 
being tested. 


Set variable resistor (Item h) to its minimum 
resistance position, 


Remove all tape from unit and power unit up. 
Connect voltmeter to LOC. 3 TP14. 


Adjust variable resistor (Item h) until the voltage 
at LOC, 3 TP14 is 2.4 volts minimum. 


Power down transport, remove variable resistor 
(Item h) and measure its resistance. 


OBSERVATIONS AND/OR 
INDICATIONS ; 


Observe which servo port 
light source becomes dark, 


CAUTION 


To avoid a complete 
retest and re-adjust- 
ment of the fiber 
optics system the 
lamp is not to be re- 
moved from its socket 
or the socket rotated 
in the satellite. 


0. 4 volts (max) 


Resistance should be 32 
ohms or greater. 


If resistance is less than 


32 ohms, move bundle to , 


another position on the 
satellite and re-perform 
test. 


TROUBLE 
REFERENCE 


. 


Fiber optics bundle. 
Logic card XA3. 
Fiber optics lamp resistor 
(on logic card XA2). 
Associated fibet optics 
lamp. 

Sensor. 
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TABLE 2-4 MINIMUM PERFORMANCE STANDARDS TEST (Cont'd) — 


CONDITIONS AND/OR , OBSERVATIONS AND/OR 
INSTRUCTIONS _ INDICATIONS j 


Locate lower right hand loop column servo port 
bundle and perform steps a thru d. 


Connect voltmeter to LOC. 3 TP13. 0.4 volts (max) 


‘Adjust variable resistor (Item h) until the voltage at 


LOC. 3 TP13 is 2.4 volts minimum. 
Perform step g. Same as step g. 


Locate upper right hand loop column servo port bundle 
and perform steps a thru d. 


Connect voltmeter to LOC, 3 TP15. - 2.4 volts (min) 


Adjust variable resistor (Item h) until the voltage at 
LOC. 3 TP15 is 0.4 volts maximum. 
Perform step g. Same as step g. 


Locate upper right hand loop column servo port 
bundle and perform steps a thru d. 


Connect voltmeter to LOC, 3 TPS. 


Adjust variable resistor (Item h) until the voltage at 
LOC. 3 TP5 is 0.4 volts maximum. 


Perform Step g. Same as step g. 


PRECONDITIONS: Perform steps a thru c of 8a. 
Power up transport and load tape. - 


Advance tape to a position where the reflective 
marker is located directly over the bundle being 
tested (either EOT or BOT). 


NOTE 


For reflective marker, 
use standard EOT/BOT 
type marker. 


. ADJUSTMENT TROUBLE 
PROCEDURE _ REFERENCE 


Same as step g. 


Same as step g. 


Same as step g. 
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TABLE 2-4 MINIMUM PERFORMANCE STANDARDS TEST (Cont'd) 


CONDITIONS AND/OR OBSERVATIONS AND/OR ADJUSTMENT TROUBLE 
INSTRUCTIONS _ INDICATIONS : PROCEDURE REFERENCE 


Connect voltmeter to 1.OC. 3 TP12 for EOT, and 2.4 volts (min) ’ 
LOC. 3 TP19 for BOT. . 


Adjust variable resistor (Item h) until the voltage at 
LOC. 3 TP12 for EOT, and LOC. 3 TP19 for BOT is 


0.4 volts maximum. 


Power down unit, remove variable resistor (Item h) _ Resistance should be4ohms{ If resistance is less than ‘Fiber optics bundle, 
and measure its resistance, or greater, 4 ohms, move bundle to. Logic card XA3, 
another position on satel- |. Associated fiber optics 
lite and re-perform test. lamp. ; 
Sensor. 
. . 
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WIRE LISTS 


GENERAL 


Wire Lists are not contained within this manual. All necessary wiring 
data is on logic diagrams, machine schematics, and the Back Plane 
Printed Wiring Board Diagram. (Refer to Section IV - DIAGRAMS). 
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SECTION IV 


DIAGRAMS 
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- DIAGRAMS 


4-1, GENERAL 


This section contains the schematics and diagrams necessary to maintain 
the transport in an operational status. Included are the logic diagrams 
for control and input / output, machine schematics showing interconnection 
of the various transport components and discrete board schematics cover- 


~~. a | ' ing the read/write electronics as well as the motor power amplifiers. 


- Individual schematics of circuitry, such as the EOT/BOT marker sen- 


sors, loop box sensors, etc., are shown on the machine schematics. 


The Card Placement Chart is shown in Table 4-1. All cards listed with 
a location are found in the logic chassis. All cards listed without a loce- 


tion are mounted on the tape deck. 


Figure 4-1 shows a typical logic symbol used on the diagrams and des- 


cribes the various nomenclature. Table 4-2 contains a description of 


5 


CS the abbreviations contained on the logic diagrams. 


Data for the more complex components are listed in Table 4-3. The 
- symbol for these components is also contained within the description. A 
cross-reference list of element numbers to commercial identification is 


shown in the beginning of this table. 


Pret 


Table 4-1. CARD PLACEMENT CHART 


on ee pe : 
ke MODEL AY &) maN 
LOCA TION FUNCTION 
XA1 5220 ~§211¢ 5216 I/O Logic 
XA2 5210 5210°='' 5910 Control Logic 
XA3 5212 5212 46c7 5212 Reel Logic 
XA4 5242 5242 “~ 5215 Capstan Logic 
” XA5 -- 4532 4532 Read Recovery 
XA5 4743 0 we aie Write Driver 5 Channel 
XA6 ee 4532 4532 Read Recovery 
XAG 4742 Se i Write Driver 4 Channel 
XAT 7 = 4532 4532 Read Recovery 
XAT 5248 = ai Read Logic 
XA8 -- 52407 . 5240 NRZI Read Logic 
XA8 4552 ace == Read Recovery 
XAQ9 -- 4735 4735 NRZI Write 5 Channel 
Cy XAQ 4552 -- -- Read Recovery 
SS XA10 s+ 47347 4734 NRZI Write 4 Channel 
XA10 4552 as == Read Recovery 
4930 4930 4930 LO. COL. SNSR 
4940 4940 4940 Pneumatics Regulator 
4932 4932 4932 EOT/BOT 
5157 5157 5157 Reel Power Amplifier 
5158 0158 0158 Capstan Power Amplifier 
5147 3147 5147 Control Panel 
5163 5163 5163 Tach Sensor 
oe 
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ABBREV. 


BOT 
BSY 
CAP 
CLK 
CLR 
CMD 
DLY 


DN 


LST 


MACH, M 


MOPI1, 
MOP2 


MOT 
NR 
NST 
ONL 


Table 4-2. LOGIC DIAGRAM ABBREVIATIONS 


INTERPRETATION 


Beginning of Tape 


Busy 
Capstan 
Clock 
Clear 
Command 
Delay 

Down 

Drive 
Dynamic 
Enable 

End of Tape 
File 

File Protect 
Forward 
High 
Indicator 
Interlock 
Load 


Low 


Loop 
Last 
Left 
Machine 


Mode Option 


Motor 

Not Ready 
NRZI Status 
On-Line 


ABBREV. 


PLS 
PMC 
PNEU 
PU 


RDO-RD7, 
RDP 


RDL, RD LO 
RDY 

REV 

RL 

RPLY 

RT 


RWD, REW, 


RWND 
RWS 
SEL 
SENS 
SOP 


 SPD_ 


sw 


SW 

TAC, TACH 
UNLD 
USO-US3 
VAC 

VEL 

WCON 


WD0-WD7, 
WDP 


WP 
WR 


" INTERPRETATION 


Pulse 

Power Master Clear 
Pneumatics 

Pull Up 


Read Data 


Read Low Threshold 
Ready 

Reverse 

Reel 

Reply 

Right 

Rewind 


Rewinding 
Select 
Sensor 
Speed Option 
Speed 

Set Write 
Switch 
Tachometer 
Unload 

Unit Select 
Vacuum 
Velocity 
Write Current On 


Write Data 
Write Permit 
Write 


ee 
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DESCRIPTION 


FUNCTION - An abbreviation stating the function performed by 


the logic block. In the example, FF stands for flip-flop (bistable) ; 


multivibrator. 


TERM - An siehas numeric that uniquely identifies a particular 
logic symbol. It consists of a letter and several numbers, and is 


used to locate and trace logic. 


PIN NUMBER - The pin number of the IC associated with the logic | 
symbol. 


POLARITY INDICATOR - At input, indicates that input is active 


when low. At output, indicates that logical function has been per- | 


formed when low. 


TYPE - An element number that identifies the type of IC. Itis 


used to look up the IC data found in Table 4-3. Data is arranged 


in type number sequence and supplied for the more complex IC's. 


LOCATION - An alpha-numeric that locates an IC on the board. 


PIN FUNCTION - An abbreviation that describes the signal or 


function associated with pin. 


Figure 4-1. Logic Symbol Nomenclature 
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Table 4-3. INTEGRATED CIRCUIT DATA 


= (OR) 


(NOR) 


io | 
SYMBOLS USED FOR SAME TYPE IC DUE TO 
CIRCUIT FUNCTION. a 
AND = 
SYMBOLS USED INTERCHANGEABLY FOR 
SAME FUNCTION. : 


Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


140 
141 
146 
148 
149 
156 
158 
174 
175 
193 
194 
200 
201 
201C 
203 
204 
208 
213 
219 
224 
500 
507 
5937 
595 
905 


CROSS-REFERENCE LIST 


ELEMENT NUMBER 


+ 


COMMERCIAL NUMBER 


7400 
7410 
7404 
7402 
7486 
74107 
74161 
937 
7474 


74123 


T4121 
7406 
7408 
7409 
7405 
7438 
7420 
7411 
384A 
7427 
74193 
7442 
7493 
955 


75451 
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Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 
\/  pESCRIPTION 


14 pin dual-in-line package which contains four TTL 2-input positive NAND gates. 


TRUTH TABLE 


140 (7400) 


DESCRIPTION 
14 pin dual in-line package containing three TTL 3-input positive NAND gates. 


TRUTH TABLE 
INPUTS CUTPUT | 


X= EITHER LOGIC | OR O 


— 
~~ 


141 (7410) 


Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


io 


(DESCRIPTION 


14 pin dual-in=line package which contains sux TTL inverter circuits. 


TRUTH TABLE 


INPUT OUTPUT 
ee! 


146 (7404) 


ee 
DESCRIPTION 
14 pin dual-in-line package containing four TTL 2-input positive NOR gates. 
TRUTH TABLE 
~ 
aS 
ae, 


148 (7402) _ 
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Table 4-3, INTEGRATED CIRCUIT DATA (Cont'd) 


& 


DESCRIPTION 


14 pin dual-in-line package containing four 2-input TTL Exclusive-OR gates. 


TRUTH TABLE 


INPUTS OUTPUT 


149 (7486) é 
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Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


DESCRIPTION 


14 pin dual-in-line package containing two independent TTL J-K master-slave 


flip-flops. Each J-K master~slave flip-flop contains a master and a slave flip+ 


flop. The master samples data at the GJ and GK inputs when the clock (G) 


waveform is at a logic 0. When the clock goes to a logic 1, the GJ and GK inputs 
are disabled. The data contained in the master is transferred to the slave out- 
puts on the logic 1 to 0 transition of the clock waveform. A logic 0 input to the 
master reset (R) input sets Q (pins 3,, 5) to a logic 0 and @ (pins 2, 6) to a logic 1 
independently of all other inputs. 


PULSE. 


2.tn+l=BIT TIME AFTER CLOCK 
PULSE. 


156 (74107) 


Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


DESCRIPTION 


16 pin dual-in-line package containing a 4-bit TTL synchronous binary up counter. 
It is used as a high speed counter, or a 4-bit storage register. In both counter 
and register modes the outputs change state during logic 0 to 1 transition of the 
clock input. The parallel inputs are disabled when the G1 input is a logical 1. 


TRUTH T-=8LE 


12 | 
INPUTS ouTpuTsS 
i] ORE) ES CS OT Oe 
6? 1 53 fi on boar asarisey bie test ioe St 

ae ofofof 93 

ae 

PARALLEL Dl, | D2, | 03, | 2 | 
LOAD ! t ' F | 
o |} 0 oa} 
up o{x {x x x x {Co Jar faz, [o3, Jr, | 
COUNTER x}ofx |x x { X JOO, [en fo2, fos} > | 
i ae ae Mp XP R PROP O,_ Ss PST FY 
\ 1 rams ee oe i ojoftoj}?} 
t t x x x x | 0 ! 0 o | 3 

1 1} x x x} x ' 1 o}o]} 92 

ae re eee 

J t I ») 

i ! | ; 

ofofoajy: 


NOTES: |. t)2B!T TIME BEFORE CLOCK PULSE: 
2. tp: BIT TIME AFTER CLOCK PULSE. 
3.XX,;=INPUT OR OUTPUT STATE AT TIME Ty 
4 COUNT ENABLE = G2° G3 
5. TC = G3+00+01+02+03 
6. X=EITHEAR LOGIC I OR O. 


158 (74161) 
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Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


& 


DESCRIPTION 


14 pin dual-in-line package containing six DTL inverter circuits. 


174 (937) 


TRUTH TABLE 
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Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


s 


DESCRIPTION 


14 pin dual-in-line package containing two independent TTL D-type edge- triggered 
flip-flops. The data appearing on the D input is transferred to the complementary 


_ outputs on the logic 0 to 1 transition of the clock input. After the logic 0 to 1 


transition of the clock input, the data input (CD) is locked out. <A logic 0 input to 
the master set (S) inputs sets Q (pins 5, 9) to logic 1 independently of the clock 
input. Similarly a logic 0 input to the master reset (R) inputs sets Q to a logic 0. 
With both § and R inputs at logic 0, both Q (pins 5, 9) and Q (pins 6, 8) outputs are 
at a logic 1. 


TRUTH TABLE 


tin tnt! 
INPUTS OUTPUTS 


Bray PIN6,& 
(Q) 


X = EITHER Losic 1 OR O. 
tn= BIT TIME BEFORE LOGIC O 

TO | TRANSITION OF CLOCK PULSE. 
thtl = BIT TIME AFTER CLOCK PULSE. 


175 (7474) 


Table 4-3. 


DESCRIPTION 


INTEGRATED CIRCUIT DATA (Cont'd) 


.o 


16 pin dual-in-line package containing two TTL retriggerable single shots having 


two trigger inputs; one active level 1 (pins 2, 10) and one active level 0 (pins 1, 9). 


The output pulse duration is a function of an external timing network. The over- 


riding clear input (R) permits any output pulse to be terminated at any time inde- 


pendently of any other inputs. 


If the trigger signal is applied to the active 1 input, triggering will occur on the 


rising edge of the waveforms. 


By applying the trigger input to the active 0 input, 
_ triggering will occur on the falling edge of the waveform. Each time the trigger 


conditions are met, the external timing capacitor is discharged and a new cycle is 


started. Successive trigger inputs with a period shorter than the output pulse de- 


lay time retrigger the single shot resulting in a continuous true output. 


TRUTH TABLE 


INPUTS OUTPUTS * 


MASTER RESET 


TRIGGERING 
INHIBITED 


TRIGGERING 
NEGATIVE EDGE 

TRIGGERING : 
NOTES: I. X= LOGIC | ORO. 


2. WIDTH “T" OF CUTPUT PULSE IS DETERMINED BY THE 
EXERNAL TIMING NETWORK. 


193 (74123) 
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Table 4-3, INTEGRATED CIRCUIT DATA (Cont'd) 


- 


i DESCRIPTION 
14 pin dual-in-line package containing a TTL single shot having three trigger in- 
puts, one of which is active level 1 and two active level 0. The output pulse dura- 


tion is a function of an external timing network. 


Pins 3 and 4 are negative-edge-triggered-logic inputs, and will trigger the single 
shot when either or both go to a logic 0 with pin 5 at logic 1. Pin 5 is a positive- 


os. edge-triggered-logic input, and will trigger the single shot when it goes toa logic 


“wa 


1 with either pin 3 or 4 at logic 0. 


“ Onee triggered, the outputs are independent of further transitions on the inputs 


and are a function only of the timing network. 


TRUTH = 


| npurs. sd 
TRIGGERING Oo 
INHIBITED : 
NEGATIVE EDGE] 1-0 : 
TRIGGERING © x 
x 


ices 
NOTES: 1. X= LOGIC 1 0R 0 
2.WIDTH “T" OF OUTPUT PULSE IS DETERMINED BY 
THE EXERNAL TIMING NETWORK. 


O 


194 (74121) 
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Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


DESCRIPTION 


14 pin dual-in-line package containing four TTL 2-input positive AND gates with 
open-collector outputs. 


TRUTH TABLE 


INPUTS OUTPUT 


201C (7409) 


DESCRIPTION 


14 pin dual-in-line package that contains six TTL hex inverters with open collector 
output. 


203 (7405) 
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Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


be. 


+ 
S} DESCRIPTION 


( 


14 pin dual-in-line package containing four TTL 2-input positive AND gates with 
open-collector outputs. 


“TRUTH TASLE 


INPUTS OUTPUT 


201C (7409) 


C) 


DESCRIPTION 


14 pin dual-in-line package that contains six TTL hex inverters with open collector 
output. | 


203 (7405) 


Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


oS: DESCRIPTION 


14 pin dual-in-line package containing four TTL 2-input positive NAND gates with 
open collector output. 


TRUTH TABLE 


INPUTS OUTPUT 


as 
X= EITHER LOGIC 1 ORO 
204 (7438) 
on 
Wid 
DESCRIPTION 
14 pin dual-in-line package containing two 4-input TTL positive NAND gates. 
TRUTH TABLE 
INPUTS | ouTPUT 
LAL ee ot ve 
pot} x {xi xi 
ES RAO Pe ; 
ae oe ee 
«po fot] 
X=EITHER LOGIC | OR O. 
Ry 


208 (7420) 


Table 4-3. ,.INTEGRATED CIRCUIT DATA (Cont'd) 


a 


fs 
‘) ~~ DESCRIPTION 


14 pin dual-in-line package that contains three TTL 3-input positive AND gates. 


TRUTH TABLE _ 


‘INPUTS OUTPUT 


X= EITHER LOGIC | ORO 


213 (7411) 


; 


DESCRIPTION 


14 pin dual-in-line package which contains four independent 2-input OR gates. 


TRUTH TABLE 
INPUTS | OUTPUT 


219 (384A) 
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Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


a 


DESCRIPTION 


14 pin dual-in-line package that contains three TTL 3-input positive NOR gates. 


TRUTH TABLE 


X= EITHER LOGIC | OR O 


224 (7427) 
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Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


DESCRIPTION 


16 pin dual-in-line package containing a 4-bit synchronous binary up/down counter. 
The outputs are triggered by a logic 0 to 1 transition of either count (clock) input. 
The direction of counting is determined by which count input is pulsed while the 
other count input is high. The output may be preset to any state by entering the 
desired data at the data inputs while the load input pin 11 is logic 0. The output 
will change to agree with the data inputs independently of the count pulses. The 
master reset input forces all outputs to logic 0, independently of count and load 
inputs, when a logic 1 is applied. - 


Both borrow and carry outputs are available to cascade both the up-and-down 
counting functions. The borrow output (G2) produces a pulse equal in width to the 
count-down input when the counter overflows. Similarly, the carry output (G1) 
produces a pulse equal in width to the count-up input when an overflow condition 
exists. Cascading is accomplished by feeding the borrow and carry outputs to the 


count-down and count-up inputs respectively of the succeeding counter. 


WASTER | Y¥oDE a : 
RESET | SizecT | Eue 2: 
[fs Rr wt " 
REG.STER 
CLEAR 


PARALLEL c OS, | D0gpSSaf}OCg] 0 
Load | 7 
5452 


9 
COUNTER 


en oa 


pons 
COUNTER 


geo0oag }o000 -—'lo-O0 


NOTES: & ty 2 BIT TINE BEFTPE COUNT PULSE. 
2. teeelT TIE ZFTER CCUNT PULSE. 
3. xXXpe INPUT CR CurTPuT STATE AT TIME &. 
4X, 2 CEPEROENT CH COUNT ENABLE STATE. 
5. fe COUNT ENABLE PULSE TRANSITION O TO I. ° 
6. Xs EITHER LOGIC 1 OR 0. 
7, GLAND G2 PULSE WIDTH ESUAL TO COUNT ENABLE PULSE WIDTH. 


500 (74193) 
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Table 4-3, INTEGRATED CIRCUIT DATA (Cont'd) 


a 


DESCRIPTION 


16 pin dual-in-line package containing a TTL BCD-TO-DECIMAL decoder. The 
decoder accepts a.four input binary code and provides ten mutually exclusive ac- 
., tive logic 0 outputs. All outputs are a logic 1 when binary codes greater than nine 


are applied to the inputs. 


~ ” a TRUTH TABLE 
~ | BINARY INPUTS OUTPUTS 


CODE 
rar [ez [as as [opm Pee 


fe) 
0 


WOON A AUN — oO 


0 
I 
0 
1 
.¢) 
J 
.e) 
J 
OQ 
I 
0 
I 
.e) 
J 
.e) 
| 


--O00-~00--00-—-—-00 
-~---O0C000~---oo000 
-------+-00000000 
eS eet aes Ee aa sa oe, ee as ree 
eee ee el 
SO SOO Se, em ay a ee RY em eee eee: ae 
a y @ en 


nn oy 
ae eee aaa 


507 (7442) 


Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


DESCRIPTION 


14 pin dual-in-line package containing a TTL 4-bit binary counter consisting of 
four master-slave flip-flops internally interconnected to provide a divide-by-two 
counter (output pin 12) and divide-by-eight counter (output pins 9, 8, and 11). 
When both master reset inputs (pins 2, 3) are at a logic 1, the count mode is in- 
hibited and all outputs are returned to a logic 0. The counter changes state on the 
logic 1 to 0 transition of the clock inputs (pins 14 and 1). 


As the output pin 12 is not internally connected to the succeeding flip-flops, the 


counter may be operated in two independent modes: 


1.. When used as a 4-bit ripple-through counter, output pin 12 must be externally 
connected to input pin 1. The input count pulses are applied to input pin 14. 
Simultaneous divisions of 2, 4, 8, and 16 are performed at output pins 12, 9, 
8, and 11 respectively as shown in the truth table below. 


2. When used as a 3-bit ripple-through counter, the input count pulses are ap- 
plied to input:pin 1. Simultaneous frequency divisions of 2, 4, and 8 are 
available at output pins 9, 8, and 11 respectively. Use of indepenent flip-flop 
is possible if the reset function coincides with the reset of the 3-bit ripple- 


through counter. 


TRUTH TABLE 


PIN 7 PIN 


v0 
= 


O--00~-00--00—-—-00 ]"5 


VONAARUN—O 
O--------o00000000 


O----90000-—--—--9000 
O-0-0-—-90-0-0-0-0-0]: 


NOTES: LOUTPUT PIN !2 CONNECTED 
TO PIN It. 
. ZEITHER(OR BOTH) PIN 2 
AND PIN3 MUST BE AT 
A LOGIC O TO COUNT. 


537 (7493) 
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Table 4-3, -INTEGRATED CIRCUIT DATA (Cont'd) 


a 


DESCRIPTION 


8 pin dual-in-line package containing a single monolithic timing circuit. It 
can be used as a timer for pulses from microseconds through one hour as well 
as a monostable or astable multivibrator. Timing is accomplished through the 


use of external components. 


555 (555) 


Table 4-3. INTEGRATED CIRCUIT DATA (Cont'd) 


a 


DESCRIPTION 


8 pin dual-in-line package containing two independent peripheral drivers. It is 
used to drive transmission lines, lamps, relays and various memories. Each 
- driver consists of a 2-input TTL NAND gate internally connected to an NPN tran- 


sistor with an open-collector output. 


TRUTH TABLE 


a, 
' * DEPENDENT ON EXTERNAL 
— CIRCUITRY. (+30V MAX) 
905 (75451) 
ey 
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